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Respiration in Swimming and Diving 


By Peter V. Karpovicu, M.D. 


Professor of Physiology, Springfield College 
Springfield, Massachusetts 


which every instructor and every student has to face. It differs 
from the breathing on land and is conditioned by psycholog- 
ical, physical, and physiological factors. 

Beginners usually experience a certain fear when the face is sub- 
merged in water. They are afraid, if not of drowning, at least of inhal- 
ing water. This fear usually induces an unnatural respiratory rhythm. 
They rapidly inhale as much air as they can and then hold it. The 
familiar choking sensation experienced by beginners is caused by this 
excessive inhalation. 

In the present article, an attempt will be made to analyze only 
the physical and physiological factors. 


CC wie ev breathing in swimming presents a difficult problem 


PHYSICAL FACTORS 


Water Temperature—The temperature of the water itself has an 
important influence upon respiration. Since water is a good heat con- 
ductor, the loss of heat is greater in water than in air of the same 
temperature. Thus body metabolism is stimulated, causing in turn 
greater respiration. Stimulation of the skin by cold water affects also 
the respiratory center itself. A plunge into cool water usually causes 
a temporary arrest of respiration on an inspiratory phase. Everyone can 
easily verify this by stepping under a cold shower. Swimming in cold 
water will start with a gasping type of respiration which will gradually 
become slower and more regular. Desirable range: 80° F. for the be- 
ginners and 72° F. for competitions. 


Water Pressure-—Water exerts .441 lbs. of pressure per square 
inch for each foot of depth. Therefore, the total water pressure exerted 
upon the body of a swimmer depends on the depth of the body in 
the water. In a regular crawl stroke, the median line of the chest and 
the abdomen are about 5 and 9 inches, respectively, below the water 
surface, hence the average water pressure exerted upon each square 
inch of the chest is .182 lbs. and .33 Ibs. upon the abdomen. In a 
fast crawl stroke, when the shoulders and most of the back are exposed 
above the surface of the water, this pressure is less. In the breast and 
side strokes these figures will be greater due to the deeper position 
of the body; in the back stroke water pressure will be somewhat less 
than in the crawl stroke. 
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4 RESEARCH QUARTERLY 


One can ascertain the effect of this pressure by measuring the girth 
of the chest and the vital capacity of the lungs. The swimmer’s chest 
girth, measured at the nipple level, may be 34 in. smaller, and the vita] 
capacity about 350 cc. less than on the land. 

Although the presence of water pressure necessitates a greater re- 
spiratory effort, the internal organs are protected by the walls of the 
body and thus experience only a part of the total pressure. 

Schott'** measured the intrathoracic pressure of a man by con- 
necting a manometer with the chest cavity. He found that only 4o 
per cent of the water pressure was transmitted. In another patient, he 
found that the transmission of the water pressure to the rectum was 
also 40 per cent. Bock,® experimenting with a dead dog, concluded tbat 
water pressure was transmitted as much as 70 per cent to the chest 
organs and about 80 per cent to the abdominal organs. He explained 
the smaller transmission of the water pressure to the chest organs as 
the result of the diaphragm moving into the abdominal cavity. Why 
the diaphragm should move there, against a greater pressure, is not 
clear. The rigidity of the chest walls seems to be a sufficient reason to 
explain a lesser transmission of the pressure in the chest than in the 
abdomen. 


Effect of Water Pressure upon the Exhalation—Since the water 
pressure causes a certain compression of the chest, it would be logical 
to conclude that it would favor exhalation. To a certain extent this is 
true. As a matter of fact, holding the breath under water requires 
greater effort than on the land. Yet in ordinary swimming, water 
pressure upon the chest probably does not help one to exhale. Lilje- 
strand and Stenstrém,'* on comparing the records of breathing while 
lying in water with records obtained on land, found that the time 
intervals required for exhalation were the same. They concluded that 
the greater inspiratory effort needed in breathing in water caused a 
greater tonicity of the inspiratory muscles, and thus necessitated an 
increase in the subsequent expiratory effort. 

Water Pressure against the Nose and the Mouth.—When the nose 
and the mouth are under water, they are subjected to a pressure 
depending on the depth of submersion. During exhalation this water 
pressure has to be overcome, which fact constitutes one of the main 
obstacles in learning to breathe properly in water. In addition to 
this, the presence of water around the mouth and nose tends to inhibit 
respiration. In some animals, such as the muskrat, contact of water 
with the nostrils will cause them to close. In man, water accidentally 
drawn into the nose may stop breathing. 


Body Buoyancy and Respiration—With every inhalation body 
buoyancy increases, and with an exhalation it decreases. Most people 


* Refer to numbered Bibliography at end of article. 
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RESPIRATION IN SWIMMING AND DIVING 5 


can float in some position after taking a full breath, but will sink after 
a full exhalation. Body buoyancy during swimming depends also on 
another factor. When all parts of the body are in water, buoyancy is 
the greatest; when some parts, such as the arms in the crawl stroke, 
are lifted out of the water, buoyancy decreases. To capitalize on these 
relationships, a general rule may be offered: Inhale before the body 
buoyancy is least and exhale when it is greatest. 


PHYSIOLOGICAL FACTORS 


Excess Respiratory Work Done in Swimming.—Two methods were 
offered by Du Bois-Reymond® for determination of the extra work 
done in breathing in water as compared with breathing on land. 

1. He assumed that the surface area of the movable part of the 
chest is 625 sq. cm., and that the median line of the body lying in 
water is 12.5 cm. deep. Therefore, he calculated that the water pres- 
sure which has to be overcome on inspiration is 625<12.5—=7812 gm. 
(almost 8 kg. or 17.61 Ibs.) Inhaling 500 cc. of air will move the chest 
one centimeter, thus performing .o1X8=.08 mkg. of work. 

2. The second method suggested by Du Bois-Reymond was as 
follows: He assumed that in quiet breathing, only 500 cc. of the air 
will be drawn into the lungs to an average depth of 16 cm. Therefore, 
an equal amount of water must be displaced from this depth and 
raised to the surface of water. Work done in lifting this amount of 
water will be 500.16—=.08 mkg., exactly the same figure as found 
by the first method. 

Neither Du Bois-Reymond himself nor subsequent investigators 
were satisfied with the assumption that the movable part of the chest 
is equal to 625 sq. cm. Undoubtedly its area is greater. But there is 
another discrepancy in his figures. If the area of 625 sq. cm. moves 
1 cm., the amount of air inhaled will be 625 cc. and not 500 cc. Upon 
inhaling 500 cc. of air, the movement of the chest would be less than 
1cm. There is also no simple and sure way of finding the average 
depth to which the inhaled air is drawn into the lungs. The fact that 
the final result of the second method is identical with that calculated 
by the first method is merely a disturbing coincidence. 

Excess Energy Used in Respiration in Swimming.—Liljestrand and 
Stenstrém’* employed a metabolic method for estimation of excess 
energy used in respiratory work done in swimming. They tested the 
oxygen consumption of men lying quietly on the land and then in 
water of indifferent temperature (34-36° C.). Subtracting the amount 
of oxygen consumed on land from that consumed in water, it may be 
found that the amount of oxygen used for extra work in overcoming 
water pressure ranges from 1.3 to 2.8 cc. for every 1000 cc. of the air, 
which can also be expressed as equivalent to 0.0065—0.014 calories or 
2.77—5-97 mkg. (see also Table I). 
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Efficiency of the Extra Respiratory Work in Water—The writer 
attempted to estimate the efficiency of respiratory work done in water, 
For this purpose he used the data reported by Liljestrand and Sten- 
strém.’* In computing the amount of work done, the second method 
of Du Bois-Reymond was used, and it was assumed that the amount 
of work done during an exhalation and inhalation were equal. The 
results are presented in Table I. 

It may be seen from Table I that the mechanical efficiency of 


TABLE I 
RESPIRATION ON LAND AND IN WATER OF INDIFFERENT TEMPERATURE 
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i 46.1 2.350 352 .73 1.66 .0061 .588 2.6029 22.6 





_ “It was assumed that energy used in inhalation was equal to that of exhalation, thus 
being equal to one-half of the total energy spent on one respiration. 
ft The second method of Du Bois-Reymond was used. The amount of water displaced was 
multiplied by an average depth of 25 cm., which value was given by Liljestrand and Stenstrém. 
The respiratory rate was 20 per minute in each test. 


extra respiratory work in water is from 8 per cent to 22.6 per cent, 
becoming more with an increase in depth of respiration. 


The Interference of the Arm and Leg Action with Respiration— 
For efficient driving with the arms and legs, the chest and the abdomen 
should be fixed, but proper breathing requires alternating expansion 
and collapsing of the chest and abdomen. The result is a conflict be- 
tween the propulsive and respiratory movements. A beginner usually 
tends to sacrifice breathing for sake of propulsion. Therefore, his res- 
piration becomes irregular and unnatural; he often holds his breath. 
Incidentally, such respiration causes an increase in blood pressure 
and beginners may complain of headaches and, in rare cases, even of 
nose bleeds. An experienced swimmer usually strikes a happy medium. 
When the distance is short and the speed is essential, he temporarily 
suspends his breathing, thus gaining ip speed. If the distance is con- 
siderable, he breathes regularly, trying to avoid fast and shallow 
respiration. 
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RESPIRATION IN SWIMMING AND DIVING 7 


The Rate and Depth of Respiration—tThe respiratory rate in 
swimming seldom rises above 60 per minute, although Cureton® re- 
corded a rate of 75 per minute in the crawl stroke. 

With an increase in rate, the depth usually becomes greater until 
a certain limit is reached, after which it begins to decrease. Data 
illustrating this principle are presented in Table II. It may be seen 


’ from this table that the figures given by Cureton are the smallest for 


the corresponding rate. This probably happened because his subjects 
attempted to inhale air faster than in other experiments. Green’ has 
shown that if the respiratory rate and swimming speed were main- 
tained the same throughout the experiment, the depth would increase 
due to the cumulative effect of the exercise. In one case the depth 
increased from 1155 cc. during the first minute to 2851 cc. in the 
fourth minute. The same was also noted by Schmelkes.*® 


Effect of the Length of Inhalation upon Its Depth—Since inhala- 
tion interferes with propelling movements, there is a tendency to take 
in air as quickly as possible. A shorter inhalation requires greater 
inspiratory effort if the depth is to remain the same. Suppose a swim- 
mer inhales quietly 500 cc. of air. This usually takes two seconds and 
requires a negative lung pressure (suction) of about —3 mm. of 


TABLE II 


RESPIRATORY Rate, LUNG VENTILATION, AND THE DeptH oF INHALATION 
IN SWIMMING 














Respiratory Lung Depth of 

Authors Rate per Ventilation Inhalation Stroke 
min. per min. (cc.) (cc.) 

Liljestrand and Stenstrém ...... 30 14000 476 Breast 
50 60000 1200 

ee i eee 57 32277 609 Breast 
62 55180 890 

3 30360 920 Crawl 
35-6 40940 1150 
54 36828 682 

5 4s ces ah eeuueann 44 49900 I1II Crawl 
52 71300 1371 

I, 55 sha soy wwe id Shela alae 20 38740 1937 Crawl 
25 25250 1010 
34 45560 1340 
52 62400 1200 

Greene ...... oS Rie ei eee atic 20 31084 1554 Crawl 
20 37802 1890 
20 57036 2851 
33 37354 1132 


33 48856 1480 
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mercury. If now he attempts to inhale the same amount of air in 4 
seconds, he will need a greater force. (—3)(2:.4)=—15 mm. 
Since an average swimmer can develop maximum suction of about 
—70 mm., the greatest volume of air which he can inhale in .4 sec, 
will be: 500 (70:15)—=2334 cc. If the inhalation time is cut to .2 
seconds, this volume will be 1167. Experiments have shown that this 
maximum of pressure cannot be exerted more than a few times in 
succession, therefore, the amount of air inhaled will be considerably 
less (see Table IT). 


Breathing through the Mouth and the Nose.—Although it is almost 
universally accepted that a swimmer must inhale through the mouth 
and exhale through the nose under water, there are circumstances when 
a different type of breathing should be used. People who have pre- 
disposition for sinusitis should avoid exhalation through the nose 
under water, because this increases the pressure in the nasal cavity 
and may force undesirable substances into the sinuses. Exhalation 
through the mouth is safer, especially if performed out of water. 


The Voluntary Control of RespirationSince very rapid breath- 
ing leads to discomfort, decreased efficiency of lung ventilation, and 
loss of power, swimmers attempt to control the respiratory rate. 
Coaches seem to agree that an excess number of respirations inter- 
feres with the smoothness of motion and slows the speed of the 
swimmer. 

According to Cureton,’ complete suspensions of respiration for a 
distance up to 40 yds. will result in greatest speed. For a 50-yard race 
he suggests one breath before the turn and one on the way back. For 
the 100-yard, he recommends that the number of inhalations per lap 
should correspond to the number of the lap, one during the first lap, 
two during the second lap, etc. Although this recommendation may be 
supported by actual tests, nevertheless, some individual modifications 
may be required. The following case based on Greene’s data will 
illustrate this: 

For swimming 100 yards in, say 58 seconds, 15 liters of oxygen 
may be required. Of this, 13.6 liters may be taken care of by the oxy- 
gen debt, which leaves only 1.4 liters of oxygen to be taken in while 
swimming. Assuming that 5 per cent of atmospheric oxygen may be 
assimilated, the swimmer will need 28 liters of air. Since 15 breaths 
are allowed for the 1oo yards, it will make the average breath equal 
to 1867 cc., which lies within the experimentally found range (Table 
IT). Obviously a swimmer with a greater oxygen debt will be able to 
swim a hundred yards with even fewer breaths. On the other hand, 
a man whose oxygen debt is less will have a harder time. If the swimmer 
in the above example had an oxygen debt of 12 liters instead of 13.6, he 
would have to raise his respiratory depth to over 3700 cc. per breath. 
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RESPIRATION IN SWIMMING AND DIVING 9 


This would be rather difficult to do. Yet one should not be discour- 
aged if with the first trial of Cureton’s suggestion no gain in speed 
is noticed. A change in the manner of breathing may often siow up 
a swimmer because he is not accustomed to it. Earlier observations 
made by coaches (Handley*) support this view. One should give a 
fair trial before discarding it. 

In distance swimming, respiration is less of a problem, and rhythm 
in breathing is established more or less automatically. 


Respiratory Types.—Aycock and others* have found that under 
experimental conditions swimmers breathe in a characteristic, indi- 
vidual manner which may be roughly arranged in three groups. 

1. An explosion type in which the air is expelled quickly with great 
force, as if by an explosion. 

2. Prolonged type in which the air is expelled gradually. 

3. A combination of the prolonged and expulsive types with various 
degrees of variation. 

They also noticed that in all types, with the exception of the back 
stroke, respiration was synchronized with the stroke, the ratio being 
one-to-one.* 

Expert crawl strokers, while swimming on the back, maintained 
synchronism. The same investigators noticed that inhalation was usu- 
ally short and followed immediately by a longer exhalation. The ex- 
ception was the back stroke, in which inhalation was longer than 
exhalation and in addition to this the breath was held at the end of 
an inhalation. 

These investigators do not insist that their findings are final be- 
cause the number of men tested was small, but even if we assume for 
a moment that it represents a picture of normal habitual respiration, 
it is possible to question whether it is the best. It is hard to believe 
that the one-to-one ratio should be maintained, even though the num- 
ber of strokes goes to sixty or beyond, and if this ratio is changed, 
it is quite probable that the breath will be held and even the type of 
inhalation will be changed. We need more research in this direction. 


BREATHING DURING VARIOUS STROKES 


Breathing in the Crawl Stroke-——When one arm is raised out of 
water, its weight lowers body buoyancy, therefore inhalation should 
precede this, if possible.t Since an inhalation causes loss of power, it 
should not coincide with the maximum arm pull. The best time for 


* As many inhalations as strokes by either arm. 

t The same was also noticed in two cases of the side stroke. The coincidence of a 
longer inhalation with holding of the breath seems to be more than casual and needs 
an explanation, which is impossible at the present for the lack of more data. 

t The other arm at this moment is extended forward, exerting downward pressure. 
This also tends to counteract the effect of the lifting of the first arm and facilitates 
the movement of the head. 
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inhalation is at the end of the pull of the top arm and the beginning 
of its recovery (Handley*). The mouth is brought above the water 
surface by rotating the head to one side and a slight body roll. The 
swimmer should avoid excessive raising of his head because it lowers 
body buoyancy, alters his balance, and increases water resistance 
(Karpovich’’). 

Exhalation should be performed under water because the body 
equilibrium will be upset the least. Exceptions to this type of exhala- 
tion have already been discussed in this paper. Although many swim- 
mers prefer always to breathe on one side, a bi-lateral method may 
be recommended for better body development, better balance, and for 
better observation of competitors in a meet. This change may be 
bothersome at the beginning, but later it should prove advantageous, 


Backstroke-—Kohlrausch"™ states that experienced backstroke swim- 
mers depend in their breathing mostly on the dorsal expansion of the 
chest. He points out the advantage of such breathing, because it 
produces an extra “air-cushion,” supporting the body in water. The 
writer could not observe this peculiarity of breathing among experi- 
enced varsity backstrokers. In his opinion the anterior expansion of 
the chest predominates over the posterior. The sidewise expansion 
of that side of the chest on which the arm is raised is somewhat greater 
than on the other side. Since in the backstroke the face is not sub- 
merged in water, the whole respiration can be done through the mouth. 
This type has its advantages over the nasal type because of the larger 
opening. If an expert crawl stroke swimmer persists in inhaling through 
the nose while swimming backstroke, it would be better to let him 
do so rather than cause confusion. According to Aycock et al,” respira- 
tion in this type of swimming may not involve a perfect synchronism 
with the stroke. 


Breast Stroke-—In this stroke, exhalation is made during the glide. 
The logical moment for an inhalation would be when the arms are 
brought close to the body because the speed of swimming is the least 
at that time, and no propulsive movements are made. Yet, at this time, 
the head of the swimmer goes down so that the mouth may be covered 
with water, and it would be difficult to inhale without an exaggerated 
lifting of the head. This necessitates an earlier inhalation. When the 
arms begin to pull, they move outward and downward, lifting the 
head out of water. This is an opportune moment for inhalation. 

In the butterfly modification of the breast stroke, inhalation is 
possible only when the arm pull has been almost completed, because 
the head is then out of the water. Exhalation is performed when the 
arms strike the water, and continues for some time during the glide. 


Overarm Side Stroke—In this stroke, inhalation starts somewhat 
before the top arm comes out of water and continues for some time 
while the arm is being carried above the water. Exhalation is made 
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RESPIRATION IN SWIMMING AND DIVING II 


simultaneously with the leg kick and continues for some time during 
the glide. 

In the ordinary side stroke, respiration is performed in the same 
manner as in the overarm type. 

In either of these strokes it is possible to breathe in the entirely 
cpposite manner: inhalation during the leg kick and the glide, and 
exhalation during the recovery; yet swimmers prefer to time the 
exhalation with the leg kick. This is done, perhaps, because with both 
the leg kick and the exhalation, the abdominal and thoracic muscles 
have to contract and, therefore, there is less interference than between 
the leg kick and inhalation. This consideration suggests another rule 
for synchronization between the respiratory and propulsive movements: 
exhale simultaneously with the leg kick. Only the crawl and the regu- 
lar back stroke (inverted crawl) are exempt from this rule; the other 
strokes, such as breast, inverted breast stroke (double overarm back 
stroke), butterfly stroke, and side stroke, follow this rule. 


Breathing on the Start-——The advantage of good preliminary lung 
ventilation has long been advocated in athletics. The same principle 
applies in swimming. A few deep breaths will give sufficient ventilation; 
too many may cause dizziness. The use of pure oxygen immediately 
before the start increases the speed of swimming (Karpovich®). On 
the start itself, there is a period of anticipation during which respira- 
tion is suspended, otherwise the swimmer may be delayed in starting. 
Some swimmers succeed in making an exhalation after the starting 
gun and then inhale while they are in the air. This practice is open 
to criticism, because it may delay the take-off and it requires extremely 
vigorous respiration. 


Diving.—In fancy diving, breathing does not offer much difficulty. 
The diver should take a rather moderate breath. A maximum inhalation 
will result in unnecessary body rigidity and lesser flexibility. To 
prevent water from getting into the nose while doing stunts under 
water, the diver should exhale slightly through the nose, especially 
whenever the head is moving backwards and downwards. 


In distance diving, one may profit by imitating the professional 
pearl divers. After a few breaths to ventilate the lungs, they take a 
final deep, slow breath before diving. If, during the dive, pressure 
on the chest becomes uncomfortable, relief may be obtained by a partial 
expiration. 

In depth diving, breathing is the same as in distance diving, with 
the exception that no partial exhalation is made if the dive takes a 
long time. Japanese women pearl divers claim that with the aid of a 
weight they can go to a depth of about 150 feet. Teruoka*’ tested some 
of them and found that they actually went to a depth of 98.5 ft. 
Each dive took about 2.5 minutes, and they usually make about 60 to 
go dives a day, depending on the depth. After each hour of work they 
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have an intermission of one and one-half hours. Although the water 
pressure reaches four atmospheres and the time of ascent is only 20 
seconds, no ill effect is noticed. It may be of interest to know that some 
of these divers have small babies whom they suckle during the inter- 
mission. Teruoka doubts the possibility of going to a depth of 150 feet, 
because the time of the descent and ascent will have to be so rapid 
that one will not be able to adjust to the change of the water pressure. 

Lacassagne’* tested a certain diver who could remain under water 
4 min., 14 secs. He noticed that the diver’s chest moved rhythmically 
about 20 times per minute. Although the diver exhaled a certain 
amount of air, the chest movements did not coincide with this exhala- 
tion. Lacassagne came to a conclusion that the diver stored up some 
air in his stomach, swallowing it before the dive, and then regurgi- 
tated it and inhaled during the dive. Lacassagne recommends that 
every diver develop this regurgitating ability. The present writer has 
not been able to substantiate this observation; moreover, experiments 
of Lacassagne are not convincing. 

For prolonged staying under water, some means for breathing should 
be provided. The simplest is to breathe through a tube long enough 
to reach the water surface. The practicability of such a device is very 
limited. According to Stigler*® breathing is ineffective at a depth of 
three feet and almost impossible at six feet. 

The present writer carried out some experiments at Springfield 
College. Students were asked to breathe through a tube connected with 
a mercury U tube, and the maximum inspiratory pressure was recorded. 
It ranged between 80 and 120 mm. of mercury or 42.8 inches and 
64.1 inches of water respectively. Then they were submerged in a 
standing position and had to breathe through a rubber tube connected 
with a spirometer. The record of the strongest man is as follows: 


Depth of water above the head Vital capacity 
® 2. 3500 cc. 
2 2300 
3-5 790 
4 250 
4.25 ° 


This man had a vital capacity of more than 5000 cc. when on land. 
His inspiratory force was 120 mm. of mercury, or 64.1 inches of water. 
It seems that only 64.1 inches or 5.34 feet of water above the mid- 
level of the chest should neutralize this inspiratory effort. Since the 
median level of the chest in this case was approximately 18 in. below 
the top of the head, the actual depth of water which stopped the 
breathing was 5.75, which is close to 5.34 feet. 

Diving just barely under the water surface and breathing through a 
tube, the end of which projects above the surface, is possible, however, 
if inhalation is done through the tube and exhalation through the nose. 
If one attempts to inhale and exhale through the tube, he will be greatly 
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handicapped. Suppose the tube is two feet long and one inch in diameter, 
its capacity will be 151 cubic inches or 2474 cc. If we assume the nor- 
mal capacity of the respiratory dead space as 150 cc., then the total 
dead space in this case will be 2624 cc. Thus, in each inhalation 2624 
cc. of exhaled air will be drawn back into the lungs before fresh air 
can reach the alveoli. 


Helmet Diving.—In recent years helmet diving has become quite 
popular. It is used for many purposes, including underwater nature 
study* and even as a help in coaching swimming for observation of 
action of swimmers under water. Using a rigid helmet into which the 
air is forced by a good hand pump, it is possible to go to a considerable 
depth, although it is not very comfortable to go beyond 30 feet.‘ 
Since the air pressure in the helmet is slightly above the water pressure 
around the helmet, the diver exerts no more effort than if he were 
breathing standing in water up to his shoulders. Helmet diving should 
not be taken too lightly. Because of the use of compressed air there is 
a danger of caisson sickness, depending on several factors: the depth 
of the dive, duration, rapidity of ascent, and individual constitution. 
Divers should be warned against the practice of “ducking” the helmet 
and coming to the surface without it. This speeds up the ascent and 
may result in “diver’s bends.” Anderson’ cites a case of a young; 
healthy diver who remained at a depth of 33 feet for 7 minutes, then 
ducked the helmet. He developed a serious paralysis of the right arm 
and leg. Only the energetic treatment in the re-compression chamber 
saved the man and brought about a complete recovery. 


SUMMARY 


1. Teaching correct breathing in swimming is an essential part of 
instruction. 

2. Water pressure is transmitted upon the internal organs to the 
extent of 40 to 70 per cent in the chest and 40 to 80 per cent in the 
abdomen. 

3. Excess energy used in respiration in swimming for each 1000 cc. 
of air inhaled is 2.77 to 5.97 Kg-m. 

4. Mechanical efficiency of the extra respiratory work in water 
varies from 8 to 22.6 per cent. 

5. Headaches and nose bleeds in beginners are due to a disturbance 
in blood pessure brought about by improper breathing. 

6. Respiratory movements interfere with propulsive movements and 
tend to decrease the speed of swimming. 

7. A general rule applied to respiration in swimming: Inhale be- 
fore the body buoyancy is the least and exhale when it is the greatest. 
8. Depth of a breath in swimming varies from 476 to 2851 cc. 

9. Very rapid inhaling may become inefficient for a proper lung 
ventilation. 

10. In most of the swimming strokes, exhaling should be done 
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through the nose and inhaling through the mouth. Back stroke may be 
an exception. 


11. People predisposed or affected by sinusitis should avoid exhal- 
ing through the nose under water. 

12. Japanese women divers can go to a depth of 98.5 feet without 
any apparatus except a pair of goggles and a weight. 

13. The claim that stunt divers may prolong the duration of sub- 
mersion by means of inhalation of air regurgitated from the stomach 
under water seems to be open to doubt. 


14. Without the aid of compressed air, submersion to a depth of 


only 4.25 feet may preclude any possibility of breathing through a 
tube leading to the surface of water. 


15. In helmet diving, “ducking” the helmet should be avoided 
because it may result in caisson sickness. 


Acknowledgment.—I would like to thank Miss Nita Sheffield and 
Coach Charles Silvia for their help in preparation of this article. 
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The Development of Public Recreation 
in Metropolitan Chicago 


By ELizaBETH HALSEY 
State University of Iowa 


that recreation was the most important problem of physical edu- 

cation. This statement was heard with surprise, skepticism, and 
some degree of condescension. The man was marked as a person who 
needed “education” in the real significance of physical education. Most 
physical education specialists would have agreed. 

Although we all gave lip service to “education for the wise use of 
leisure time,’ we actually did nothing about it except, perhaps, to give 
more time to archery, tennis, and other sports with a “carry-over” 
value. 

But the problem has been forced upon us. The material framework 
of our culture has changed at an increasingly rapid rate. It has given 
the average American longer hours of leisure and more money in his 
pocket. It has surrounded him with tempting mechanical gadgets for 
amusement. He has spent more and more freely for pleasure, until our 
total recreation bill amounted to ten billion dollars in 1930. Less than 
3 per cent of this great outlay represented society’s effort to provide 
wholesome recreation. The remaining 97 per cent went into the pockets 
of amusement vendors, who sold what would sell, good and bad alike.’ 

When the depression brought our social problems into sharp focus, 
we began a tardy effort to catch up with the forces of technology. 
Our federal government shuffled recreation cards into its new deal. 
Local governments followed suit. Education looked seriously at recrea- 
tion. A deluge of writings poured out a rather turbid flood of emotional 
predictions that the use of leisure would either save or wreck civiliza- 
tion. Only recently have we attempted to clarify our thinking by a 
rational approach to the question. Needless to say, the painstaking 
search for factual data, and the objective interpretation of these data, 
were the first steps in this rational approach. 

The study which will be reported very briefly here was an attempt 
at a small part of such ground work. Chicago presented a fascinating 
subject to the student of recreation. Its magnificent lake front and its 
great landscape parks were a striking picture of the beauty a city can 
gain through recreation development. To one who had been an under- 
graduate in the dark ages when the cinder-spitting little suburban 


F itt cs years ago a great research specialist said to the writer 


1J. F, Steiner, Americans at Play. (New York: McGraw-Hill Book Co., 1933) 183. 
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trains of the Illinois Central rattled southsiders past a dreary expanse 
of railroad lake front, the materialization of the dream city seemed an 
exciting subject for historical analysis. Moreover, the recreation goy- 
ernments of Chicago have passed through stages of remarkable com- 
plexity, as have all phases of its municipal administration. It promised 
to be a difficult study, therefore an interesting one. Preliminary 
exploration made it apparent to the investigator that the problem went 
beyond the city limits into the metropolitan area surrounding them. 
The automobile extended the Chicagoan’s week-end playground to 
“Chicagoland,” as the Chicago Tribune calls its map of Illinois, Indiana, 
and Wisconsin counties within easy touring distance of the city. In 
return, rapid transportation brought suburbanites to the city’s con- 
certs, art galleries, and museums as well as to the bright lights of 
its commercial amusement centers. This interdependence of interest 
in recreation was in sharp conflict with the independence of recreation 
administration, implemented by more than two hundred autonomous 
governing agencies in the region. 

Thus a major problem emerged, and the study was defined. Public 
recreation was defined as provisions made by tax-supported agencies 
for leisure-time activities. The investigation included the history, the 
administration, and the facilities of public recreation in metropolitan 
Chicago. The procedure followed included the usual techniques of the 
social sciences. Primary sources of data were secured by: 

1. A questionnaire to 244 municipalities, a follow-up questionnaire 
to 38 cities and follow-up visits to 11, yielding a 59 per cent return, 
or data on the recreation administration and facilities of 143 of the 
regional towns and cities. 

2. Visits to 33 parks and playgrounds in the city, 18 municipal 
recreation systems in the region, and 3 county forest preserves. 

3. Interviews with 45 persons who had firsthand knowledge of 
interest to the study. 

4. Attendance at official and public meetings regarding recreation. 

5. Informal inquiries by correspondence with recreation officials, 
state planning boards, highway departments, W.P.A. personnel, cham- 
bers of commerce, public librarians, railroad passenger agents, and 
others. 

6. Study of administrative reports, official proceedings, special com- 
mittee reports, tax-rate records, legal codes, maps, plats, real estate 
records, census reports, newspaper files, city plans, recreation surveys, 
and the like. 

7. A detailed study of Olcott’s land value maps of the city of Chi- 
cago for 1929 and 1933 in which the mean front foot value of real 
estate facing each recreation area was computed and compared with 
the mean value of adjacent property. 

8. A study of ten biographical sources for data on 463 Chicago 
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park commissioners and officials, and an analysis of the material found 
on 271 of this group who were mentioned in the literature. 

9. A detailed study of the files of the Chicago Tribune from October, 
1872, to October, 1874. All items relating to public recreation, more 
than three hundred in number, were analyzed. 

10. An intensive study of each of the 75 communities of Chicago, 
involving analysis of census tract data and material in the community 
studies file of the Social Science Research Committee of the University 
of Chicago. This material was used in estimating the adequacy of 
recreation service in the different parts of the city in terms of social 
need. 

To complete the study took the investigator’s full time for one 
year, and almost all of her spare time for three additional years. 

The study is reported in three main parts, the city of Chicago, the 
region, and conclusions. The first two parts are organized alike, dis- 
cussing the history, the administration, and the facilities of public 
recreation. The third part includes a statement of emerging regional 
problems, possible solutions, a summary of important findings, and 
implications for physical education. 

Of course it is impossible to report much of the investigation at 
this time. Most of the colorful details which make the study of local 
recreation history a fascinating hobby will, perforce, be omitted. A 
few of the chief problems and findings will be summarized. 


HISTORY 


First, what does the history of recreation contribute? When does 
recreation consciousness develop in a community? This appears to 
depend on a complex of factors, no one of which was constant for every 
city studied. Size, local initiative, the example of neighboring cities, 
the national spread of recreation movements as a part of social reform, 
the influence of the National Recreation Association—all played vary- 
ing parts. The example of Chicago was not widely imitated throughout 
the region. 

What is the origin of the assumption that provision for public 
recreation is a responsibility of government? In almost every com- 
munity, individuals other than government officials took the initiative. 
When recreation projects demanded great expenditures, as in the case 
of the great parks of Chicago, these individuals brought pressure to 
bear on local public officials. Later, when the general nature of the 
benefits of public recreation was recognized, governments were willing 
to assume the responsibility. 

How was this responsibility implemented by legislation? Since states 
control municipalities in the Chicago region, as in most of the nation, 
the state laws regulate local provisions for recreation. Illinois, Indiana, 
and Wisconsin not only differ from each other in recreation legisla- 
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tion, but provide a variety of administrative forms from which cities 
may choose. City governments, park districts incorporated and inde- 
pendent of city governments, park boards and recreation commissions 
related to city governments, school boards and independent school 
districts, townships, counties, states, and the federal government—in 
all, over one thousand administrative bodies in this region—have been 
empowered to direct public recreation.’ It is estimated that two hundred 
or more such different governments are administering recreation at 
the present timr. 

What were the early purposes of recreation, and how have they 
changed? The first great landscape parks of Chicago, set up in 1869 
during the era of rapid economic and industrial expansion following 
the Civil War, were pushed by real estate and street railroad interests, 
They appealed to Chicago’s pride in growth, its confidence in its 
future, and its desire to emulate the elegance of eastern cities. The 
only large landscape park established early in the suburbs was also a real 
estate venture. From this beginning, recreation policy continued to 
expand, in the central city and in regional towns. “Keep off the grass” 
signs disappeared, tennis courts and ball. fields were laid out in the 
parks. Playgrounds were provided for children of the slums in the 
summer, then field houses were built so that recreation might continue 
throughout the year. Activities for youths and adults were introduced, 
more elaborate play fields provided, and the schools were also used 
as community centers. Community organization, begun as a war-time 
measure to unite the nation, has recently been re-emphasized to combat 
crime and social disorganization, to bring some order out of the tangle 
of overlapping public and private agencies which are engaged in recrea- 
tion, and to promote national effectiveness in a period of increasing 
international tensions. Meanwhile, the program of activities has broad- 
ened from sports and physical play to include almost any constructive 
leisure-time interest; and a definite effort is made to “sell” the program 
to the public. 

The evolution of municipal recreation policy has in part followed 
public demand, and in part anticipated and created it. Obviously, 
the share any city has had in recreation pioneering has depended on 
its recreation executives. Chicago’s South Park and consolidated park 
districts, as well as other recreation governments in the region, have 
made valuable contributions to establishing municipal recreation policy. 

When are the waterfront and waterways recognized as important 
recreation sources? Perhaps no other phase of recreation history illus- 
trates better the chance operation of local factors than does the use of 
the lake shore in the Chicago region. Today Chicago’s lake front gives 


it distinctive beauty among the great cities of the world. It is a 


2C. E. Merriam, S. D. Parratt, and A. Lepawsky, The Government of the Metro- 
politan Region of Chicago. (Chicago: University of Chicago Press, 1933) 44. 
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summer playground unequaled in extent and amazing in a city which 
owes its growth to its strategic position, controlling the central markets 
and transportation of an industrial continent. How did it happen that 
the grimy hand of industry fastened only on South Chicago, Hammond, 
and the southern bend of the lake shore? The answer is found in a 
fortunate combination of causes: a phrase written on an old map, an 
abandoned cemetery on the lake shore, the park development of the 
70’s, the great fair of 1893 which inspired the magnificent Chicago 
Pian, the civic spirit which fought to carry out the plan, the engineer- 
ing enterprise which built a park out of the city’s waste, and public 
appreciation of the lake front as a recreation resource. 

Perhaps the most dramatic aspect of the story was the struggle 
against the railroad barrier along the south shore of the lake. It took 
ten years to solve legal complications, bring the different administrative 
agencies representing the people into an effective bargaining unit, force 
the Illinois Central to come to terms, and harmonize the harbor and 
park plans. It took another ten years to develop the park plans. Through 
these two decades public interest has grown, the taxpayers have voted 
enormous sums for the work, although occasionally doubting the effi- 
ciency and disinterestedness of the public agents who were carrying 
it on. 

Another dramatic controversy involved the recent attempt to es- 
tablish a permanent fair on the lake front. Like the Chicago Plan, it 
evolved from a world’s fair, although to most civic organizations this 
cumparison would seem a sacrilege, because the Burnham plan preserved 
the ideal of civic beauty, while the fair plan, they felt, was a commer- 
cial exploitation of the recreational value of the lake front. The city 
and park administrations, on the other hand, maintain that a per- 
manent fair is the realistic answer to the question, ““How can Burnham 
Park give the greatest recreational value to the people of Chicago?” 
Political power and strategy gave a legislative victory to the Mayor, 
but aroused public opinion checked it. It is probable that the citizens 
will be on guard against similar projects, for the lake front is too 
large to be forgotten, too close to the emotions of the people to be 
just another ephemoral issue of politics. 

In the region outside the city, the lake front presents a striking 
pictorial result of the chance operation of local history, private busi- 
ness enterprise, and local political autonomy. Local leaders who pro- 
moted the industrial use of the shore line in some cases did, in other 
cases did not, see the desirability of saving some of it for recreation. 
Residential suburbs which were started as educational centers dedi- 
cated part of the water front to the public in their original plans; 
residential suburbs which were real estate developments platted all 
of the valuable lake front: property for private sale. Civic pride in 
some towns took the form of beautifying the shore line through public 
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ownership, in others it was satisfied by handsome private estates along 
the lake. Private business enterprise in Chicago was regulated by the 
Chicago plan, but elsewhere in the region it operated with almost 
complete laissez-faire in using the water front. Local governments, 
slow to see the value of recreational use of the lake shore, were handi- 
capped later by rising land values. Additional autonomous govern- 
ments, such as park districts, established to secure more funds, operated 
independently and sometimes at cross purposes. With two exceptions, 
plans made by cities to shape lake front development in relation to 
the whole growth of the city were not carried out consistently. 

The confused unbalance of this picture has been emphasized by the 
increasing recreational attraction of water and the greater fluidity of 
the whole population of the region in seeking recreation. A regional 
problem emerges which goes beyond the power of local governments 
to solve. 

ADMINISTRATION 

Second, how is recreation administered? The complexity of admin- 
istration has been mentioned. In Chicago today, four governments 
control public recreation: the Chicago Park District, which is a mu- 
nicipal corporation with independent taxing, ordinance-making, polic- 
ing, and general governing powers, and which controls 5,337 recreation 
acres; the Cook County Forest Preserve Board of Commissioners, 
which has 1,578 acres within the city limits; the City Bureau of Parks, 
Recreation, and Aviation (under the Board of Public Works), which 
has 390 acres of playgrounds, squares, and beaches; and the Bureau 
of Recreation under the Board of Education, which has 82 acres of 
school playgrounds. In addition there is the advisory, non-political 
Recreation Commission. If this seems complicated, compare it with 
the picture in 1933, before three large and nineteen small independent 
park districts were consolidated into the Chicago Park District. 
Twenty-five governments with one hundred and twenty-nine commis- 
sioners went their independent ways in that halcyon day of administra- 
tive multiplicity, and the voter’s effort to control recreation was 
completely baffled by the diffusion of responsibility. This complexity 
of administration within the city is multiplied in the region. In 37 
per cent of the regional towns and cities, responsibility for administer- 
ing recreation is divided between two or more governments. More than 
two hundred governments conduct recreation in the region as a whole. 

How did this complexity develop? First, because city govern- 
ments, limited in their borrowing powers by constitutional provisions, 
could not finance the large expenditures necessary for parks. Second, 
because in the early days City Hall was in disrepute, aldermen could 
be bought by a supper party, and the schools were not interested in 
recreation so other agencies were set up to keep the parks out of 
politics. Third, the principle of autonomous “ad hoc” governments 
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was well established in American political theory and they seemed a 
natural implementation for individual pioneering efforts in the new 
field of public recreation. Only recently has the economic waste and 
the administrative inefficiency of this maze of duplicating governmental 
machinery impelled us to consider coordination and consolidation in 
recreation as in other public functions. 

What has been the result of administrative duplication? First, the 
effort to “keep the parks out of politics” by separating them from 
City Hall did not work. The commissioners of the West Park and 
Lincoln Park in Chicago were appointed by the governor, and almost 
immediately became involved in the game of state politics. South Park 
commissioners were appointed by the judges of the county circuit court 
in order to remove them as far as possible from the political arena. 
For the first few decades of their history this plan did provide an 
exceptionally able, civic-minded group. But later the booty became 
so great that the court itself was almost inevitably dragged into poli- 
tics. The voter has been helpless to prevent poor conduct of recreation 
because of the lack of a focal point of control, and many examples 
of waste, inefficiency, even corruption are shown in the study. Recrea- 
tion expenditures increased rapidly and were not always made wisely. 
The city of Chicago extends on its tax rolls more than twenty million 
dollars for the Chicago Park District, although not all of the sum is 
collected. Twelve cents of the taxpayers’ dollar go to the parks, and 
more than half of this amount is spent in paying up past debts of the 
twenty-two superseded park districts. Another result of multiplicity 
of recreation administration has been the lack of unified planning, 
which, in turn, has meant irregular distribution of recreation areas 
both within regional cities and throughout the region as a whole. 

Although the voter has been unable to exert any consistent control 
over recreation, on occasions of crisis organized public opinion has 
brought sufficient pressure to avert what it considered serious mis- 
conduct. Moreover, recreation governments have become increasingly 
sensitive to public opinion. They are eager to promote public participa- 
tion, and public support as well. 

What are the principal forms of administration used? The figures 
for the region indicate that Park Districts have sole or partial responsi- 
bility for administering recreation in 52.5 per cent of the municipali- 
ties reporting, school boards in 42 per cent, city governments in 32 
per cent, and recreation commissions in 7.35 per cent. This differs 
from the distribution in the United States, in which the four govern- 
ments are more equally represented, and probably reflects the influence 
of Chicago’s Park system. 

What is the comparative effectiveness of the different types? Eight 
regional cities, in addition to Chicago, illustrating different forms of 
administration, were studied in some detail. No one of the four types 
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appeared to be more effective than the others in all cases. Examples of 
well conducted recreation systems were found under each type. More- 
over, because of the varying forces of local history, it is improbable 
that if there were one “best” form of government, it could be super- 
imposed on different local backgrounds with equal effectiveness. How- 
ever, certain factors were common to all the efficient and economical 
governments. These were: able and relatively permanent executives, 
freedom from political interference, the utilization of existing facilities, 
and close coordination between recreation, other branches of local 
government, and other forms of community organization. 


FACILITIES 


Third, what facilities for recreation have been provided, and how 
have they been acquired? Lands and buildings for recreation have been 
secured by purchase, condemnation, gift, and legalized expansion of 
the use of existing facilities. Only a few municipalities have followed 
any consistent plan in developing these facilities, although many have 
made and abandoned such plans. No comprehensive regional plan has 
been made. In 1935, Chicago had a little less than 2 recreation acres 
per 1000 of population, regional municipalities had a median acreage 
of 5.62, and county and state parks provided 7 acres per 1000 persons 
in the region. Only 22 per cent of the regional towns and cities pro- 
vided the ro recreation acres per 1000 which is often stated as a 
“standard” by city planning authorities. 

Has recreation acreage increased in any constant relation to the 
population? No, neither in the city nor in the region. While population 
growth up to 1930 has been steady both in Chicago and in the region, 
the increase in recreation areas has fluctuated, being affected by the 
development of recreation consciousness and civic pride, limitations 
on purchasing power, topography, and city planning. 

What types of recreation areas have been provided? The cities 
have established large and small landscape parks, children’s play- 
grounds, and larger-playfields for youths and adults. Chicago has put 
five-sixths of its recreation acreage into landscape parks, and divides 
the remaining one-sixth among the other three types. The regional 
cities, however, have as much acreage in playfield parks as landscape 
parks; two-fifths of the total in each. The remaining one-fifth is divided 
between children’s playgrounds and small landscape areas. The coun- 
ties and states have provided large forest preserves. 

How are these various facilities distributed? In the city of Chi- 
cago, this distribution is very irregular. Two-thirds of the recreation 
areas have overlapping service zones, while nine of the seventy-five 
communities have no public play areas. In general, slum areas and 
the zone of workingmen’s homes are under-served, while the better 
residence districts are over-served. This distribution is in inverse rela- 
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tion to social need. In slum areas, constructive social forces such as the 
family, the schools, and the church are handicapped, private welfare 
work is inadequate, and group mores and traditions break down. On 
the other hand, destructive social forces such as the gang, commercial 
recreation, vice, and crime are powerful. While public recreation 
areas would not solve the problems of social disorganization in the 
slums, they are potentially useful constructive forces and should be 
provided. In the zone of workingmen’s homes, which is the area of 
second immigrant settlement, foreign groups need assistance in adjust- 
ment, and the social distance between native and foreign groups needs 
to be bridged. While commercial recreation flourishes, welfare groups 
and other forms of social organization are lacking, and public recrea- 
tion is needed. In the zone of better residence, constructive social 
forces prevail, purchasing power is higher, the need for public recrea- 
tion less acute. 

Some of the cities of the region have well planned, well distributed 
recreation areas. Kenosha and Gary, for instance, have consistently 
followed city plans in this respect, and as a result have very few areas 
of under-service. In other cities, where planning has not functioned, 
distribution of facilities has been determined by chance operation of 
local factors, such as gifts of land, pressure from neighborhood im- 
provement clubs and real estate dealers, changes in recreation admin- 
istration and policy, and the like. Real estate interests have promoted 
landscape parks in residential districts and opposed playfields and 
playgrounds in industrial and commercial zones. Their action is based 
on the fact that recreation areas increase land values in residential 
zones and decrease them in commercial zones. Landscape parks have 
more pronounced effects than smaller recreation areas. 

Distribution of county and state parks does not meet regional 
needs. While the Forest Preserves of Cook County provide the city 
with a belt of parks which may be reached by automobile in an hour 
or less from the nearest residence district, there is insufficient provision 
for the day trip to outlying recreation areas which provide water 
sports. More forest preserves with swimming and boating facilities 
are needed in the outer zone of the region, where commercial resorts 
with these facilities can scarcely accommodate at present the week-end 
and holiday crowds. 


REGIONAL PROBLEMS AND POSSIBLE SOLUTIONS 


What are the regional problems which emerge from this study? In 
other words, what are the results of the conflict between functional 
unity of recreational interests, and structural disunity of recreation 
governments? Seven important problems have appeared to the inves- 
tigator. 

1. Harmonizing recreation policies. Recreation is the youngest 








24 RESEARCH QUARTERLY 


child of government. Still in the period of rapid growth, its ideology 
is shifting. Throughout the Chicago region different stages of policy 
are represented. Conflicts result which must be resolved before any 
unified attack can be made on other problems. To harmonize recreation 
policies, however, requires a comprehensive regional point of view. 

2. The present irregular and inadequate distribution of recreation 
facilities throughout the region can be repaired only by long-time 
regional planning, carried out by continuous coordinated effort. 

3. Firiancial support of recreation varies in amount and source 
among the different recreation governments. Inequality of recreation 
opportunity results. Moreover, the fluidity of a pleasure-bent population 
spreads responsibility for tax-supported recreation beyond the budgets 
of local governments, and the benefits received are dispersed beyond 
local boundaries. Regional action is therefore both necessary and 
equitable. 

4. Regulation of the use of recreation facilities is made independ- 
ently by local governments in the effort to control undesirable conduct 
of visitors and to maintain social distance between local residents and 
outsiders. Conflicts and discrimination against various groups result. 
They cannot be harmonized by local ordinances nor even by state 
legislation, since there are three states in the region. 

5. Transportation provisions affect the accessibility of recreation 
areas, and must, of course, be planned beyond the limits of any exist- 
ing government within the region. 

6. Conservation of natural resources is recognized as a national 
problem closely related to recreation. Obviously, it transcends the scope 
of local or state governments acting independently. 

7. Education of the public to appreciate existing recreation facil- 
ities and use them wisely is undertaken with varying degrees of 
effectiveness by different agencies at present. It could be improved 
if based on regional studies and a unified publicity program. 

Can these problems be solved? It may be worth while to examine 
various possibilities and to attempt a forecast of their results. 

1. Maintaining the status quo as the most complete expression 
of local autonomy will probably result in increase in the number of 
recreation governments and will provide no remedy for the problems 
described. 

2. Voluntary cooperation between governments through such agen- 
cies as the Chicago Regional Planning Association or by some system 
of voluntary federation might provide at least an approach to general 
planning and policy making, while leaving local administrative prob- 
lems to local governments. 

3. Consolidation of the governments of Chicago and Cook County 
would unify the two most powerful recreation governments in the 
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region. The existing Chicago Park District might be the administrative 
agency, or a department of recreation under the city-county govern- 
ment might be established. While this would vastly improve conditions 
in the immediate neighborhood of the city, it would leave untouched 
problems of the week-end recreation region, and it would fail to pro- 
vide equality of recreation opportunity for the small towns at the 
periphery. It would require a constitutional amendment. 

4. Interstate compacts have been used to settle general problems 
and might provide machinery to consider regional recreation. However, 
this form of cooperation is used and advised for temporary rather 
than continuing problems. 

5. A Metropolitan Park District has been used by some cities to 
govern regional recreation. Legal complications bar the way to a tri- 
state district, which would be necessary in the Chicago region. Even 
if legally possible, such an agency, while consolidating many local 
governments, would add a specialized administrative unit. 

6. The Federal government, through its conservation and relief 
agencies, might stimulate local governments to cooperative effort. The 
waste inherent in multiple local administration would continue, how- 
ever effective the cooperation. 

7. Independent statehood for the Chicago area has been proposed 
to solve other regional problems. It is the most drastic, least possible, 
but most complete of the various methods suggested to unify recrea- 
tion administration. Federal action would be necessary to create the 
new state, and many obstacles are apparent. Nevertheless, the advan- 
tages of this solution warrant its serious consideration in any long- 
time program for recreation in the Chicago region. 


IMPLICATIONS FOR PHYSICAL EDUCATION 


Finally, what significance does this study have for the student of 
physical education? How can we use its findings? 

To the writer, one important conclusion stands out as we trace 
the history, study the administration, or analyze the facilities of tax- 
supported recreation, whether we consider the local or regional recrea- 
tion picture. Briefly, that conclusion may be stated as follows: public 
recreation is a social institution which cannot be divorced from its 
social setting. Treating recreation as an abstract concept is as futile 
as attempting to teach a child’s mind without considering his body. 
The first step in understanding the recreation problems in our own 
schools is to orient them in relation to the whole pattern of the en- 
vironment. To do this we must be informed, not only as to the general 
social, political, and economic aspects of our culture, but in the fields 
of local community organization, municipal administration, and eco- 
nomic status of the population in the cities in which we work. 
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The specific implication is that any person assuming responsibility 
for the conduct of recreation should have a functional background in 
the social sciences. 

But should the physical education specialist assume this responsi- 
bility, either in the school or the community, or both? Because recrea- 
tion administration cannot be considered apart from its setting, there 
is no easy answer to this question. The broad nature of the recreation — 
program indicates to the writer that recreation is the concern of the 
entire school. If responsibility is delegated, it may well be placed in 
the hands of a recreation coordinator, who should be the best person 
available for the work. In some schools this will be the physical edu- 
cation instructor, in some it will not. 

Should the school administer community recreation? The absurdity 
of any generalization in the affirmative may be illustrated by saying 
that since Milwaukee has an exceptionally fine community recreation 
program under the schools, Chicago should place its public recreation 
system under the Chicago Board of Education. Throw the sentence 
into reverse and the absurdity of a flat and final “no” is apparent. 

It is obvious that physical education must use much more careful 
study in defining its function in the recreation field. We have the 
general obligation of all citizens: to use our own leisure fruitfully 
and to vote wisely in control and support of public recreation. We 
share the responsibility of all teachers: to educate others to these 
two ends and to contribute to the recreational service of the whole 
school. We have the specialized functions of the teacher who deals in 
a richly recreational medium, and the still more highly specialized ' 
function of the teacher who may be called on to assume responsibility 
for directing community recreation in a small town in connection with 
administering physical education. Any searching analysis of profes- 
sional education in our field will show that we are not training teach- 
ers who can do these things. Just as a test of this statement, let me 
ask how many physical education teachers know enough about the 
recreation governments of their own communities, their states, or the 
nation, to use the vote intelligently in support of good recreation pro- 
grams? How many know what a good modern recreation program is? 
How many have analyzed closely the recreational possibilities of a 
good physical education program? Are we not a little hasty in assum- 
ing that we should control recreation or that we are ready to set up 
professional courses to train recreation leaders? 

What, then, should we do? In the opinion of the writer the follow- 
ing specific recommendations seem to be indicated at the present time: 

1. A closer alliance with social sciences, especially in teacher- 
training and research programs. 

2. Organization, preferably at the high school level, of basic cur- 
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riculum material designed to teach what the voter needs to know 
about public recreation. 

3. Study of local community recreation history and resources, 
supplemented by study of student leisure-time activities. 

4. Formation of school and community recreation councils which 
will coordinate curricular and extracurricular experiences, community 
and school activities. 

5. Careful study of the effects of highly organized competition 
on the recreational values of athletics, music, debate, drama, and arts. 

6. Revision of competitive organization on the basis of such study. 

7. Adoption of guidance techniques in using recreational activities 
to aid in personality adjustment and development. 

8. Revision of teaching methods, curricular and extracurricular 
activities in teacher-training institutions, with a view to integrating 
the experiences of the professional student of physical education into 
an effective preparation for his functions in the field of recreation. 

9. Provision for in-service recreation training of physical educa- 
tion teachers through professional meetings, institutes, conferences,, 
and programs of graduate study. 

10. Study of the demand for professionally trained recreation spe- 
cialists and participation in planning and coordinating such professional 
curricula as may be necessary. 

11. Organization of cooperative research projects in recreation. 

12. Cooperation with existing professional organizations in rec- 
reation rather than attempts to dominate them or to monopolize the 
field. 

Our profession may choose the easier method of lip service to slo- 
gans—“training for the wise use of leisure time”; “teaching sports 
which have a carry-over value.” We may prefer to believe that we 
have an all-important role in education for recreation, and that we are 
performing it with credit. But if we are honest in our claims to a 
scientific pursuit of truth, and if we are mature enough to face reality 
objectively, we will adopt the more arduous and more humble course 
of painstaking study and of cooperative experiment. 








An Experimental Analysis of Running 
and of Certain Fundamental Differ- 
ences Between Trained and 
Untrained Runners 


By AtFrrepD W. HuBBARD 


Department of Physical Education 
Reed College, Portland, Oregon 


INTRODUCTION 


HYSICAL education is concerned primarily with training people 
P to function efficiently. In approaching this problem, the human 

body must be considered as a complicated machine for produc- 
ing movements. These movements are changes in the skeletal system 
of the body. The skeletal system is composed of jointed segments, 
which are organized, for the most part, about bones. The bones act 
as levers for the muscles to move and control. The key to human effi- 
ciency lies in the nature of the movements produced, the manner in 
which the movements are produced, and in the coordination of the 
movements. 

The purpose of this study was to determine experimentally the 
action of certain key muscles of the lower limb in relation to the 
movements of walking, running, and limb oscillation. Previous studies 
in the field of human locomotion have either disregarded the intimate 
relation between the movements and the associated muscula- 
ture,'*?>:1%17,18* or have discussed the relation without making an ex- 
perimental analysis.°*'* 

The muscles studied were: first, the gluteus maximus, prime exten- 
sor of the thigh; second, the rectus femoris, which as a levator of the 
thigh ranks next to the inaccessible psoas muscle and can also extend 
the knee; third, the vastus medialis which helps to extend the knee; 
and last, the gastrocnemius, the foot extensor (see Figure I). 


APPARATUS 


In order to keep the subjects in range of the recording apparatus, 
they walked and ran on a treadmill which was originally built by 
Lumley (1931)*® for a study of running and breathing movements. 
Every effort was made to attain normal running conditions. The attach- 

The problem of this study was formulated and the experimental work was done in 
the Psychological Laboratory at Oberlin College. Dr. R. H. Stetson, Dr. C. V. Hudgins, 


and Mr. J. M. Snodgrass rendered much valuable assistance. 
* Indices refer to Bibliography at end of article. 
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ments of the recording apparatus were so light and flexible that the 
runners were not aware of them while they were running. 

The recording apparatus was designed to show the nature of the 
movements and the action of the muscles in producing the movements. 
The movements were recorded directly with a delicate thread-and- 
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Ficure I. The bones and muscles of the lower limb. 


rubber-band system which has been described by Stetson (1905),"° 
by Bingham (1910),? and by Stetson and Bouman (1935).7* At the 
same time the action of the muscle, as it bulged in applying tension to 
the limb, was recorded by means of a pneumatic system. Some features 
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of pneumatic recording have been described by Stetson and Hudgins 
(1930).”> The pneumodeik has been described by Hudgins and Stetson 
(1932).'* These two aspects of muscular action were recorded simul- 
taneously on the kymograph. The apparatus was carefully built, 
checked, and calibrated to insure accuracy and to eliminate artifacts, 
In order to confirm the kymographic material, action currents from 
the muscles studied were also recorded simultaneously in an oscillo- 
graph. The joint records showed conclusively that the muscle bulges, 
as recorded kymographically, were accompanied by action currents, 
However, it was difficult to correlate the oscillographic material with 
the kymographic material. To avoid this, a direct tracing of the limb 
oscillation movement and the accompanying muscle bulges and action 
currents was recorded in the oscillograph (see Figure II, part C), 
This proved conclusively that the muscle bulges were accompanied 
by action currents and that the pneumatic system was recording the 
active tension in the muscle. Since the beginning of the muscle bylge 
followed the beginning of the action current by a fairly constant inter- 
val, it was evident that there was no danger of placing the muscle 
action too early in the course of the movement if the beginning of the 
bulge were used to indicate the beginning of the muscle action. — 


PROCEDURE 


Ten subjects were used; five were trained runners and five were | 


untrained. The trained runners were not in training at the time the 
records were taken. Three or four records of each movement were 
taken from each subject. The recordings were in the nature of samples. 
The kymograph was started when the movement was going smoothly. 
The subjects chose their own rate in walking and running. In limb 
oscillation the subject was instructed to swing the limb back and 
forth at a brisk rate. Sometimes the subject was instructed to increase 
the rate during the recording in order to get a “breakdown” of the 
movement. 
RESULTS 


Two general types of movement can be produced by muscular 
action. When the agonist moves the limb. by outpulling the antagonist, 
we have so-called “tense movements.” These are slow and inefficient. 
The continued use of these tense movements leads to occupational 
neuroses: such as, piano arm, writer’s cramp, glass arm, etc. The second 
type of movement is efficient. In these, the agonist contracts sud- 
denly during relaxation of its antagonist. This sudden impulse devel- 
ops momentum in the limb and the limb continues through its course 
even though the muscle relaxes after the impulse. Since these move- 
ments have a phase during which the limb moves by momentum we 
call them “ballistic,” or thrown, movements. These two types of move- 
ment, tense and ballistic, were first recognized by Beaunis (188s, 
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1889)! and Richer (1901).*° They have also been discussed by Stet- 
son (1903, 1905), ** by Rieger (1903),?" by Wachholder (1928) ,”* 
by Stetson and Bouman (1935),* and by Hartson (1932).° 

The efficiency of a muscle in developing tension, or contracting, 
depends on the conditions under which tension is developed.*:7*:10*?27 
Those muscular contractions are most efficient in which the muscle 
does not shorten as it develops tension. These non-shortening contrac- 
tions are called “isometric.” If the muscle is allowed to shorten freely, 
it soon uses up so much tension for shortening that none is available 
for the work of moving the limb. Our most efficient movement, then, 
is the ballistic movement driven by an isometric contraction, a thrown 
movement in which the driving muscle wastes no tension in shortening. 

When the limb moves to-and-fro, as in limb oscillation (Figure IT), 
a maximum driving contraction will produce a stroke of maximum 
velocity. With maximum velocity the limb attains maximum momen- 
tum. This momentum must be degenerated at the end of each stroke 
and the movement reversed. This takes a definite length of time, so 
that when both strokes of a to-and-fro, reciprocal movement reach 
maximum velocity, the rate of movement can only be increased by 
decreasing the amplitude of each ballistic stroke. If the rate is pushed 
farther, it eventually reaches a point at which the contractions of the 
antagonistic muscles overlap and the movement cycle breaks down. 
This “breakdown” is a momentary fixation, a form of tense movement. 
When kept below this breakdown rate, these reciprocal movements are 
highly efficient, since the strokes are ballistic and the movements are 
driven by essentially isometric contractions. 

The striking thing about these swift and highly efficient, reciprocal 
movements is that the contractions of the driving muscles occur before 
the end of the preceding stroke. In this way a single, brief contraction 
stops one stroke and drives the next in the opposite direction. This 
sudden, driving contraction develops while the muscle is first lengthen- 
ing and then stationary. It is not shortening during the period of ten- 
sion development, as can be seen from the records of the action 
current (Figure II). This makes the contraction essentially isometric 
and highly efficient. 

So far we have talked only of distal movements. Stetson and 
Throner (1936)°° have pointed out that posture is a shifting series of 
movements to retain balance and to meet the repercussion of external 
movements with the mass and momentum of bodily segments. Posture 
should always be loose and ballistic, for in this way the muscles, rather 
than opposing each other, oppose forces which by movement across 
the joints would lengthen them. This makes their contractions essen- 
tially isometric. By keeping postural movements loose and ballistic, 
the tiresome, tense movements which lead to occupational neuroses 
are avoided, and the reaction of the external movements is met with 








32 RESEARCH QUARTERLY 





ee . . * ‘ ¢ . . . . * * * * 


oo 


ea yon teen - © ates 





Nessa nt Wa “is 
GM, 7 
/ 








: 
' 
i 
' 
| 
| 
' 
' 











60 CYCes 
MTL VVVAQUUUUUAVUUTUOAUAVUUU GAULT LEER REAR 


MVT, - MOVEMENT A.C, - ACTION CURRENT 
RF, - RECTUS FEMORIS I,A.C, - INTEGRATED A.C, 
GM, - GLUTARUS MAXIMUS P,R, - PNEUMATIC RECORDING 





B. D. 


status nectus 



































Ficure II. The driving contractions in limb oscillation: (A) excerpt from 
kymograph record of limb oscillation; (B) drawing based on averages of read- 
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the mass and momentum of bodily segments. Often, as in putting the 
shot and boxing, the repercussion of the arm movement is balanced 
by the momentum of the trunk. In the javelin throw the body is actu- 
ally stopped by the recoil of the throwing motion. 

In walking and running (Figure III) these highly efficient, recip- 
rocal ballistic movements are used for the purpose of locomotion.* A 
muscle stops one stroke and produces the next with a single contraction 
in which the driving force is developed as the muscle is being lengthened. 
No tension is wasted in shortening the driving muscles. These con- 
tractions precede the strokes that they produce and disappear as the 
strokes enter the ballistic phases. The thigh muscles alternate in 
throwing the limb to and fro. This gives them ample time for relaxa- 
tion and recovery, and no muscular tension is wasted by the opposition 
of antagonistic muscles. 

The difference between walking and running is not merely a differ- 
ence in rate of movement. The rectus femoris, gluteus maximus, and 
gastrocnemius muscles function in much the same way in both cycles. 
However, the velocity and length of the strokes is greater in running, 
so that the forces to be generated and degenerated are greater and 
the contractions of the gluteus maximus and rectus femoris enter 
earlier in the preceding stroke. The vastus medialis changes its func- 
tion entirely. In walking it contracts during much of the backward 
stroke and preserves the extension of the knee as the body passes over 
the foot. In running it begins to contract after the foot has left the 
tread (X, Figure III) and serves to keep the foot from flying up too 
high behind and then to throw the foot forward with greater velocity 
about halfway through the forward stroke. 

We mentioned above that these reciprocal ballistic movements lose 
amplitude and break down at a certain rate. This effect was noticed 
in one of the runners (see Figure IV). As his rate increased from about 
3 steps a second to 4% steps a second, his strokes lost amplitude. A 
further increase would have caused the runner to “break.” This effect 
is noticed in track athletics where a runner in trying to run faster 
actually slows down before his coordination goes to pieces and he 
“breaks.” 

It is rather evident that improvement in running is not a matter 
of learning to take more steps a second, but of lengthening each stride. 


*Kreezer and Glanville (1937) 18 in a study of walking, have also shown the 
presence of ballistic movements without recognizing them to be ballistic. 





ings from kymograph record above; (C) oscillograph record of limb oscillation; 
(D) drawing based on averages of readings from oscillograph record. 

Friction in the recording system caused the truncated tracing of the knee 
movement in C and D. Note that each stroke is driven by a muscle (representative 
of a muscle group) which is lengthened as it develops tension and which decel- 
erates the limb, reverses the direction of its movement, and accelerates it with a 
single contraction 
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A comparison of trained and untrained runners shows this clearly, for 
both groups took practically the same number of steps a second, but 
the trained runners’ ballistic strokes were longer and of greater velocity, 
The length of the foot strokes of the trained runners exceeded those 
of the untrained runners by an average of 18.5 cm., or about 16 per 
cent. The velocity of the forward stroke of the foot by the trained 
runners averaged 29 per cent faster before the acceleration of the foot 
by the vastus medialis and 20 per cent faster after the acceleration, 
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Ficure III. Experimental data was recorded only from the right limb. In 
each case readings from a number of cycles on one record were averaged to give 
an average cycle which was used in making the drawing. In order to show bi- 
lateral relations, the average cycle from the right limb in walking and running 
was duplicated one half cycle off-phase and labeled “Left.” 

Time is on a vertical axis. 

Mvt.—movement. 

R.—right. 

L.—left. 

R.F.—rectus femoris contraction. 

G.M.—gluteus maximus contraction 

V.M.—vastus medialis contraction. 

G.—gastrocnemius contraction. 

AK V 21, 24, 31—record identification numbers. 

Scale—actual excursion of the movement. 

The foot struck the tread at the point marked O. 

The toe left the tread at the point marked X. 
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This is the result of more intense contractions and of more effective 
coordinations. 

Trained runners use dynamic balance. They use the momentum of 
well directed, ballistic movements of all four limbs to keep the body 
in balance. The untrained runners use the mass of their arms as ballast, 
which they shift to meet the repercussion of poorly directed leg move- 
ments. The habit of running with all four limbs and of replacing the 
tense, awkward, ballast-shifting movements of arms with the high- 
speed, ballistic movements of the swinging arms is a sign of the trained 
runner. 

In running, the backward moving limb serves as a support from 
which the ballistic movements of the opposite limb can be thrown. This 
can be done as effectively with the whole foot on the ground as with 
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Ficure IV. (A) Breakdown of a reciprocal ballistic movement of the lower 
limb. The tracing of the foot movement loses amplitude as the rate increases, 
stops as the contraction of one driving muscle overlaps that of the other, and 
then starts again at a slower rate. (B) Runner taking 414 steps a second. (C) Run- 
ner taking 3 steps a second. The excursion of the foot is considerably less in B 
than in C. 


Ft. Mvt.—foot movement. 

Kn. Mvt.—knee movement. 

T. and B.L., 1, 2, 3, 4, §.—Timer (.1 sec.) and base line marker. 
FF.—footfall. 


G.—gastrocnemius contraction. 
V.M.—vastus medialis contraction. 
R.F.—rectus femoris contraction. 
G.M.—gluteus maximus contraction. 
Original kymograph records 30 x 64 cm. 
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the foot extended. Distance runners should light on the heel with the 
foot limp and leave the foot flat on the ground as the body passes 


over it. Nurmi was a famous example of this. There is ample photo- © 


graphic evidence of it, and it was evident in this laboratory study, 
Inexperienced runners starting cross country often drop back because 
of soreness in the calf of the leg. This soreness disappears when they 
are taught to run flat-footed, since they are no longer overworking the 
calf muscle. 

Bock, Vancaulaert, and others (1928)* have pointed out that 
training may make some difference in the general metabolism, but that 
alone cannot account for the difference between trained and untrained 
runners. The ability to withstand fatigue is the result of loose, ballistic 
running movements and of a posture arising from well directed, recipro- 
cal ballistic movements of the arms and legs. In this way there is no 
waste of energy through the cocontraction of antagonistic muscles, and 
the driving muscles are actually relaxed during about two-thirds of each 
movement cycle. Fenn (1930)° computed the efficiency of the human 
body as a running machine at 23 per cent. This efficiency can be 
explained satisfactorily only in terms of ‘the ballistic movements and 
the essentially isometric contractions which are actually present in 
running. 

SUMMARY 


The running habits of ten subjects, five trained and five untrained, 


were studied under conditions practically identical with normal running | 


conditions. The action of certain key muscles of the lower limb was 
recorded and analyzed in relation to the movements of limb oscilla- 
tion, walking, and running. 

Most of the recording was kymographic. Muscle bulges were re- 
corded pneumatically and movement was recorded with a thread-and- 
rubber-band system. This material was confirmed by oscillographic 
material in which the movements, muscle bulges, and action currents 
were all recorded simultaneously. 

Reciprocal ballistic movements are used in walking and running. 
These are highly efficient because first, the ballistic strokes have long 
periods during which the limb moves by momentum; second, the move- 
ments are driven by essentially isometric contractions; third, wasteful 
cocontractions of antagonistic muscles are avoided; and last, the driving 
muscles are relaxed during the greater part of each movement cycle. 
The postural movements were also found to be substanially ballistic. 
An effort to push reciprocal ballistic movements beyond a certain rate 
results in a “breakdown” of the movement cycle. 

Improvement in running is the result of increasing the length of 
stride rather than the rate of movement. Trained runners use dynamic 
balance, assisting the well directed, ballistic, leg movements with sim- 
ilar arm movements. Distance runners should light on the heel with 
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the gastrocnemius limp, and leave the foot flat on the ground as the 
body passes over it. 
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in the Bulgarian Gymnasiums 
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Sofia, Bulgaria 


students in the Bulgarian gymnasiums is carried out by: 

1. Anthropometric examinations done by the school doctor 
himself twice a year—at the beginning of the school year (in the second 
half of October) and at the end of the year (in the second half of 
June). 

2. Medical examinations of all students once a year. 

The results of these examinations are recorded on the health cards 
of the students. The data given in the present article are based on the 
students’ health cards and refer to the 1936-37 academic year. Only 
data obtained by the examinations of students in the complete gymna- 
siums have been elaborated. The complete gymnasium course com- 
prises the ages between 13-14 to 21-22. 


Tso medical observation of the physical development of the 


CHANGES IN HEIGHT GROWTH 


During the school year, the height growth progressed normally, as 
is seen in Table I. Of all boy students, 25,896 in number, 19,667 (or 
75.95 per cent) have grown, while of all girl students, 15,189 in num- 
ber, 8,767 (or 57.72 per cent) have grown. The percentage of girl 
students who have grown is smaller on account of the fact that as the 
girls develop physically more rapidly, their development takes place 

















TABLE I 
CHANGEs IN HEIGHT GrowTH 
Boy Students Girl Students 
Age Number Grown Number Grown 
examined Number’ Percent examined Number Percent 

13-14 478 454 94.98 445 379 85.17 
14-15 3936 3744 Q5.12 2926 2396 81.89 
15-16 5602 5207 92.95 3703 2577 69.59 
16-17 5834 4745 81.33 3225 1651 51.19 
17-18 4960 3375 68.04 2899 1158 39.04 
18-19 2220 1165 52.48 1126 371 32.95 
19-20 1211 500 41.29 504 142 28.17 
20-21 745 230 30.87 178 49 27.53 
21-22 gI0 247 27.14 183 44 24.04 


Total 25896 19667 75.95 15189 8767 57-72 
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earlier than is the case with boys. Consequently, a considerable num- 
ber of the girl students in the gymnasiums are already toward the end 
of their physical development. 

Evidently the percentage of the girl and boy students who have 
grown varies with the different ages. With our age composition (gym- 
nasium students) the greatest percentage growth, 95.12, was shown 
by the boy students during the fourteenth to fifteenth year, while the 
greatest percentage growth for girls, 87.67, took place during the thir. 
teenth to fourteenth year. Both groups showed the least growth in the 
twenty-first to twenty-second year—27.14 per cent for boys and 24.04 
per cent for the girls. 


CHANGES IN WEIGHT 


While during the school year the growth in height has progressed 
normally, the growth in weight shows considerable deviations. 

Table II gives the percentages of the students who have grown in 
height and in weight. 

















TABLE II 
PERCENTAGES OF STUDENTS GROWING IN HEIGHT AND WEIGHT 
Boy Students Girl Students 
Age Per cent of those who have grown: Per cent of those who have grown: 

Height Weight Height Weight 
13-14 94.98 88.52 85.17 51.2 
14-15 95.12 81.32 81.89 40.32 
15-16 92.95 71.55 69.59 27.11 
16-17 81.33 61.26 51.19 16.03 
17-18 68.04 46.9 39.94 12.54 
18-19 52.48 35.1 32.95 11.59 
19-20 41.29 29.83 28.17 11.18 
20-21 30.87 28.3 27.53 18.03 
21-22 27.14 27.99 24.04 13.45 
Total 75.95 58.01 57.72 22.99 





This table clearly indicates the great disproportion between the 
growth in height and in weight during the school year. A considerable 
number of youths who have grown in height have not grown in weight, 
as would naturally have been expected. This disproportion is specially 
striking with the girls. Thus, of all girl students, 57.72 per cent have 
grown in height, while only 22.95 per cent have increased their weight! 

The fact that a considerable part of our girl and boy students have 
reduced rather than increased their weight during an age of very in- 
tensive growth, such as adolescence, is of particular importance. Thus, 
31.43 per cent of all boy students and 76.2 per cent of all girl students 
have reduced their weight during the school year by 1.51-—2.28 kgr. 
for the boys and 1.87—2.89 for the girls. 

It is interesting to note that during this year, too, is repeated the 
same phenomenon which has been observed during the preceding years, 
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namely, that the percentage of those who have reduced in weight grows 
regularly and progressively with the age of the students. Diagrams 1 
and 2 bring out this fact very clearly. 

As is seen on the diagrams, the percentage of the boys at the age 
of 13-14 who have reduced is only 5.98, while for the boys at the age 
of 21-22 this percentage is 58.76. The corresponding figures for the 
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Diagram 1. Per cent of boys who have reduced in weight during the school year. 


girls are 40.42 per cent and 83.53 per cent (for girls 18-19 years old). 

This regularity is not hazardous. It is repeated every year and 
may be considered as a permanent phenomenon. It is worth noting the 
fact that the percentage of the girls who have reduced is much greater 
than is the case with the boys. This fact has focused attention in all 
previous observations. 


CHANGES IN HEIGHT AND WEIGHT DURING THE VACATION 


With a view to ascertain whether this reduction in weight of our 
gymnasium students is observed only during the academic year, the 
Ministry of Public Education has required the school doctors to file 
data for the physical development of the students during the vacations. 
The task envisaged, therefore, was to make a comparison between the 
last medical examination during the school year 1936-37 and the first 
medical examination in the beginning of the next school year, 1937-38. 
The period in between the two examinations is three months—July, 
August, and September. ;, 
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The comparison of the height growth during the school year and 
the vacation (Tables III and IV) shows that the growth in height has 
been more intensive during the vacation period. Although the vacation 
period comprises three months and the school year nine months, 76.82 
per cent of all boy students have grown during the vacation, while the 
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Diagram 2. Per cent of girls who have reduced in weight during the school year. 


percentage for the school year is 75.95. It is true that the percentage 
(45.18) of the girls who have grown during the vacation is smaller 
than the corresponding figure (57.72) during the school year, but this 
does not imply that the growth processes of the girls have been less 
intensive during the vacation than during the academic year. Quite 
to the contrary, in view of the difference in the duration of the two 
periods compared, already pointed out above, it should be concluded 
that the height growth of the girls has been more intensive during the 
vacation. 

The comparison between the school year and the vacation as re- 
gards the growth in weight is of particular interest. While during the 
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g months of the school year 58.01 per cent of the boys and 22.99 per 
cent of the girls have grown in weight, the corresponding figures for 
the vacation are: 86.03 per cent for the boys and 89.96 per cent for 
the girls. 














TABLE III 

GrowtH in Heicut or Boy STUDENTS 

During the School Year During the Vacation 
Age Number Number PerCent | Number Number Per Cent 

Examined Growing Growing | Examined Growing Growing 

13-14 478 454 94.98 62 60 96.77 
14-15 3936 3744 95.12 2191 2087 95-25 
15-16 5602 5207 92.95 5025 4590 91.34 
16-17 5834 4745 81.33 5162 4223 81.81 
17-18 4960 3375 68.04 4918 3345 68.02 
18-19 2220 1165 52.48 2007 1194 59.49 
19-20 1211 500 41.29 867 392 45.21 
20-21 745 230 30.87 475 194 40.84 
21-22 gIo 247 27.14 305 125 31.65 
Total 25896 19667 75.95 21102 16210 76.82 











The figures given in Tables V and VI show that the increase in 
weight during the school year has been roughly 1.42—3.22 for the boys 
and 1.45-2.31 for the girls; the corresponding figures for the vacation 
period are: 2.20-3.34 for the boys and 2.89—3.42 for the girls. 

Consequently, during the three vacation months, not only a greater 
number of students increase their weight, but the increase itself is 
greater than the increase observed during the 9 months of the school 
year. 

We have seen that not all youths who have grown in height have 
grown in weight (Table I). 

Table III makes possible the comparison of the growth in height 

















TABLE IV 
GrowTH in Heicut or Grr StTupeENtTs 
During the School Year During the Vacation 
Age Number Number’ PerCent} Number Number Per Cent 
Examined Growing Growing} Examined Growing Growing 
13-14 445 379 85.17 51 45 88.24 
14-15 2926 2396 81.89 1944 1267 65.17 
15-16 3703 2577 60.59 3698 1950 52.73 
16-17 3225 1651 51.19 3153 1330 42.18 
17-18 2899 1158 39.94 3226 1093 33.88 
18-19 1126 371 32.05 878 226 25.74 
19-20 504 142 28.17 233 62 26.61 
20-21 178 49 27.53 84 21 25 
21-22 183 44 24.04 68 19 26.61 
Total 15189 8767 57-72 13267 5904 45.18 
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during the vacation with the growth in weight. It is clearly seen that 
during the vacation we have exactly the reverse relations than these 
observed during the school year, namely, the percentage of those who 
have increased their weight is greater than those who have grown in 
height. 

Therefore, during the vacation period the growth in weight is 











TABLE V 
GrowTH rn WEicuT oF Boy STUDENTS 
During the School Year During the Vacation 

Age Number Number Percent Average} Number Number Per cent Average 

Examined Gaining Gaining kgr. |Examined Gaining Gaining ker. 
Total 26637 15451 58.01 21136 §=6. 18184 86.03 
13-14 418 370 88.52 3.22 58 52 89.66 3.34 
14-15 3924 IIQI Q1.32 2.75 2190 2055 93.84 3.28 
15-16 5753 4116 71.55 2.31 5069 4666 92.05 3.2 
16-17 5953 3647 61.66 2.31 5147 4481 87.06 3.18 
17-18 5156 2418 46.9 2.1 4904 4050 82.59 2.84 
18-19 2311 809 35.1 1.95 2033 1647 81.01 2.8 
19-20 1284 383 29.89 1.6 865 643 74.34 2.62 
20-21 834 236 28.3 1.76 475 336 70.74 2.2 
21-22 1004 281 27.99 1.42 3905 254 64.3 2.2 











greater than the growth in height, while during the school year the 
reverse is true—the increase in weight lags behind the increase in 
height. 

We are specially interested to know whether, during the vacation, 
a reduction in weight is observed similar to that noticed during the 
school year. 

As we have seen, during the school year 31.43 per cent of the boys 
and 69.56 per cent of the girls have reduced. The corresponding fig- 


TABLE VI 
GrowTH rn WEIcHT or Girt STUDENTS 








During the School Year During the Vacation 





Age Number Number Per Cent Average} Number Number Per Cent Average 

Examined Gaining Gaining kgr. |Examined Gaining Gaining  kgr. 
13-14 334 171 51.2 2.3 47 42 89.36 2.89 
14-15 2681 1081 40.32 1.81 1873 1715 91.56 2.96 
15-16 3769 1022 27.11 1.84 3518 3191 90.7 3-42 
16-17 3175 509 16.03 1.77 3000 2706 90.2 3.15 
17-18 2575 323 12.54 1.66 3106 2761 88.89 3.12 
18-19 1208 140 11.59 1.71 888 778 87.61 3-4 
19-20 519 58 11.18 1.59 244 217 88.93 3.26 
20-21 183 33 18.03 1.45 gI 75 82.42 3.03 
21-22 171 23 13.45 2.05 80 62 77.5 3 
Total 14615 3360 22.99 12767 11485 89.96 
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ures during the vacation are 7.75 per cent for the boys and 5.92 per 
cent for the girls. During the vacation only those students who are 
in poor social environment reduce—those who have been sick, who 
have had hard physical labor, and a part of those who had to prepare 
make-up examinations. 

From the above given data, one has the impression that during 
the vacation the student’s body, left free to enjoy the open air and sun- 
shine, gives vent to all the forces of growth usually inhibited during the 
school year and really flourishes. 




















TABLE VII 
DuRING THE VACATION 
Boy students Girl students 
Age Per cent who have grown in Per cent who have grown in 
Height Weight Height Weight 

13-14 96.77 89.66 88.24 89.36 
14-15 95.25 93.84 65.17 91.56 
15-16 91.34 92.05 52.73 90.7 
16-17 81.81 87.06 42.18 90.2 
17-18 68.02 82.59 33.888 88.89 
18-19 59.49 81.01 25.74 87.61 
19-20 45.21 74.34 26.61 88.93 
20-21 40.84 70.74 25. 82.42 
21-22 31.65 64.3 26.61 77.5 
For all students 76.82 86.03 45.18 89.96 





CHEST MEASUREMENT 


The chest measurement is a very changeable measure, which is 
very difficult to ascertain exactly. Therefore, for statistical elaboration 
we have taken into consideration only the measure of maximum inhila- 
tion, which is easier to measure with greater accuracy. Still, the fol- 
lowing figures should be interpreted with precaution. 

During the school year 56.75 per cent of the boys and only 31.5 
per cent of the girls have increased their chest measure. The corre- 
sponding figures for the vacation months are 75.17 per cent and 71.48 
per cent respectively. 


BODILY INDEX (Pignet) 


The physical development of the students in our schools is meas- 
ured by the bodily index of Pignet. This index comprises the three 
measures: height, weight, and chest measurement. The smaller this 
index is, within certain bounds, the better the physical development 
is considered to be. Inversely, the greater the index is, the poorer the 
physical development is considered to be. The great index usually 
points to a disproportion between height, on the one hand, and weight 
and chest measurement on the other hand. People who give such index 
have small chests and less weight than corresponds to their height. 
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This index varies with age. With the physical development and 
growth during the gymnasium period this index shows a progressive 
decline. Thus, for the 13- to 14-year-old students, who have “good” 
physical constitution, the index fluctuates between 39.5 and 35.5, while 
for the 20-year-old students it varies between 23.5 and 19.5. There- 
fore, a normally progressing development and growth should give a 
progressively declining index during that age. 

Table VIII points out that in reality a considerable part of the 
boys and a still greater number of the girls show an increased bodily 
index during the academic year, which implies impaired physical de- 
velopment. 

















TABLE VIII 
Boy students Girl students 
Age Number Increased Decreased No. Increased Decreased 
examined Index Index exam- Index Index 
No. Percent No. Per cent _ No. Percent No. Percent 





13-14 479 233 48.64 190 6 39.67 307 190.) =s« 61.89 105 34.2 
14-15 3971 2085 5§2.51 1552 39.08 2605 1677 64.38 812 31.17 
15-16 5744 2908 50.63 2326 40.49 3700 2462 66.54 1065 28.78 
16-17, 5951 402933. «49.28 9492448 41.14 3424 2489 72.69 791 23.1 
17-18 5092 2595 50.06 2007 309.41 2776 2000 72.05 647 23.3 
18-19 2264 125% 55.26 781 34.5 1105 822 74.39 235 21.27 
19-20 1271 716 §=5§6.33 398 31.31 508 373 73-43 113 22.24 
20-21 810 451 55.68 256 31.6 181 136 675.14 37 20.44 
21-22 969 530 54.69 206 3055 194 144 74.23 42 21.65 
Total 26651 13702 51.61 10254 38.62 14800 10293 69.55 3847 25.99 





At the end of the school year, 51.61 per cent of the boys and 69.55 
per cent of the girls mark an increased bodily index, while only 38.62 
per cent of the boys and 25.99 per cent of the girls give a diminished 
index. This increase of the bodily index, which is of a rather mass 
character, is due to the disproportion in the growth in height and 
weight which was pointed out above. The reduction in weight observed 
in a great number of our students and the insufficient increase in the 
chest measurement coupled with an uninterrupted growth in height 
lead to an increased bodily index. Most of the girls show greater re- 
duction in weight, and, consequently, the increase of their bodily 
index assumes greater proportions. 

During the school year, therefore, in 51.61 per cent of the boys 
and 69.55 per cent of the girls is observed a physical development 
which is characterized by comparatively great height, small weight, 
and narrow chest. 

On the basis of the bodily index of Pignet, the physical develop- 
ment of the students in our schools is graded as “very poor,” “poor,” 
“average,” “good,” and “very good.” 

It is evident that with such an increase, of mass character, of the 
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bodily index during the school year, the percentage of the students 
with “very poor” and “poor” physical development will increase at 
the expense of the students with “good” and “very good” physical 
development. 

The following table indicates the changes in the physical develop- 
ment during the school year. 

As is seen from this table, in the beginning of the school year the 
percentage of the boy students with “very poor,” “poor,” and “aver- 
age” physical development reached 38.64, while at the end of the aca- 
demic year their percentage increased to 47.49. The corresponding 
figures for the girls are 42.15 and 59.95. 








TABLE IX 
Boys 
Beginning of End of 
Physical development Number year Number year 


examined No. Percent Examined No. Per cent 


“Very poor,” “poor,” 








MUO ccc cescnddess 18040 6863 38.04 17931 8515 47.49 
“Good” and “very good” ...... 18040 11177 61.96 17931 9416 5§2.51 
GIRLs 

“Very poor,” “poor,” 
errs ree 12867 5424 42.15 12836 7695 59.95 
“Good” and “very good” ...... 12867 7443 57.85 12836 5141 40.05 





This increase of the percentage of the students with poor physical 
development takes place, of course, to the detriment of those with 
“good” and ‘“‘very good” bodily development. Thus, the percentage 
of the students with “good” and “very good” bodily development was 
in the beginning of the school year 61.96, while at the end of the year 
it fell to 52.51. The corresponding figures for the girls are 57.85 and 
40.05 respectively. 


CHANGES IN THE INDEX OF PIGNET DURING THE VACATION 


In view of all this, it is of some interest to consider the changes 
in the bodily index during the vacation months. 

During the vacation months, 72.29 per cent of the boys and 78.28 
per cent of the girls show a decrease of the index, and only 21.12 per 
cent of the boys and 18.62 per cent of the girls show an increased 
index. 

This indicates that during the vacation months the physical devel- 
opment, contrary to what happens during the school year, improves 
and tends to attain a more harmonic correlation of height, weight, and 
chest measurement. 

It is to be expected, therefore, that during the vacation the per- 
centage of the students with “very poor” and “poor” physical develop- 
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ment, will increase, while the percentage of the students with “poor” 
and “very poor” bodily growth will decrease. 

Indeed, the percentage of the boys with “very poor” and “poor” 
physical development, which was as high as 46.49, was reduced during 
the vacation to 39.64. The corresponding figures for the girls are 57.27 
and 43.77, respectively. Meanwhile, of course, the percentage of the 
boys with “good” and “very good” physical development was raised 
from 53.51 to 60.36, while for the girls the increase was even greater, 
namely, from 42.73 to 56.23. 









































TABLE X 
Age Boy students Girl students 
No. ex- Increased Decreased | No. ex- Increased Decreased 
amined Index Index amined Index Index 
No. Percent No. Percent No. Percent No. Percent 
13-14 37 4 1081 30 «=: 81.08 39 5 12.82 33 84.62 
14-15 2061 468 22.71 1470 71.32] 1890 344 18.2 1476 78.1 
15-16 4735 899 18.99 3547 74.91 | 3616 706 19.52 2811 77.74 
16-17 4714 998 21.17 3446 73.1 | 3061 531 17.35 2430 79.38 
17-18 4679 969 20.71 3361 71.83 | 3154 601 19.06 2460 77.99 
18-19 1875 414 22.08 1327 70.77 828 164 109.81 638 77.05 
19-20 748 170 22.73 519 6 69.38 225 32 14.22 185 82.22 
20-21 301 103 26.34 256 65.47 82 18 21.95 59 71.95 
21-22 368 «17 31.79 219 «559.51 64 12 18.75 52 81.25 
Total 19608 4142 21.12 14175 72.29|12895 2401 18.62 10092 78.26 
TABLE XI 
Boys 
Number End of Number Beginning of 
Physical development examined year examined year 
No. Percent No. Per cent 
“Very poor,” “poor,” 
and “average” .........00- 20118 9353 46.49 19987 7923 39.64 
“Good” and “very good”..... 20118 10765 53.51 19987 12064 60.36 
GIRLs 
“Very poor,” “poor,” ° 
ee 12164 6966 57.27 12418 5435 43-77 
“Good” and “very good”..... 12164 5198 42.73 12418 6983 56.23 





From what has been said already, we may draw the following con- 
clusions: 

During the school year the growth in weight and chest measurement 
is greatly retarded, even inhibited, while the growth in height mani- 
fests no deviations. This leads to a physical development characterized 
by comparatively great height, small weight, and narrow chest. 

Quite to the contrary, during the vacation the growth in weight 
and chest measurement is more intensive and leaves behind the growth 
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in height. This leads to a normal correlation of height, weight, and 
chest measurement—to a well balanced and harmonic development. 

The regular, and of mass character, deviation from the normal 
growth which has been observed, is repeated during every school year 
and impels the objective observer to seek its causes. 

During the school year, therefore, we must admit the existence of 
certain causes which operate constantly on the mass of students and 
bring about the above described unfavorable deviations from the nor- 
mal development and growth. These causes do not operate during the 
vacation. 

Some very accurate investigations have shown beyond any doubt 
that during the summer months the growth proceeds at a faster pace 
than during the winter months, when it is retarded (F. Dafner, Das 
Wachstum des Menschen, 1902). 

In the light of these investigations, the intensive growth during the 
summer vacation months, which we have observed, appears to be nor- 
mal. It remains only to be seen whether the inhibited growth in weight 
during the school year could be explained by seasonal fluctuations of 
growth, by the retarded development during the winter months. 

Our observations, however, reveal not only a retarded growth, but 
a very negative intervention with the processes of growth, which leads 
even to reduction in weight. 

The fact that the height growth during the school year shows no 
deviations does not imply that the existence of such negative influences 
is not admissible. Because, it may now be considered as proved beyond 
doubt that the growth in height may continue even when the growing 
organism is starving and is reducing in weight. 

Besides that, in the period between the two examinations during 
the school year are included months which belong to seasons during 
which the growth processes take place more intensively. 

On account of all these considerations, the mass reduction in weight 
observed during the school year cannot be explained by the seasonal 
growth fluctuations. 

Therefore, the reasons for the unfavorable physical development 
during the school year should be sought in the school life itself. 

On several occasions previously, I have had the opportunity to 
stress the point that prolonged and intensive mental activity, in a 
sitting position (five hours in the morning), in a stuffy schoolroom, 
reduces greatly the vital processes of the cells and particularly of the 
muscles. The muscular tissues represent about 40 per cent of the weight 
of the body. A good muscular condition is essential to good health. 
The progress of science shows the ever increasing importance of the 
muscular system. We know now that it is not just the main factor in 
our locomotion and a force that keeps the various parts of the skeleton 
in correct position. It is the muscular system, in fact, which rules the 
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metabolism of our body. Even when the body is in repose, 60 per cent 
of the energy of the organism is spent out within the muscular system, 
During physical activity, when the muscles are in motion, this per. 
centage reaches and surpasses go! 

It is evident that the condition of the muscular system is the factor 
which determines the quantity of the food and its utilization by the 
organism. The smaller the muscular activity is, the less intensive the 
vital cell processes are and, consequently, the smaller the quantity of 
the food received by the organism. , 

During the school year the students, in the pursuit of their studies, 
spent almost the whole day in a sitting position, in which the muscular 
system is inactive and important organs and systems are in a position 
very unfavorable to their proper functioning. This is the case with 
the blood circulation, respiration, and the digestive system. In addi- 
tion to that, the school environment is, in most cases, extremely un- 
hygienic! The reduced activity of the muscular system—the heaviest 
organic matter of the human body—leads inevitably to a lowering of 
the vital processes of the organism and especially of the nutritive 
processes of the body. This in turn brings about a loss of appetite, 
which is a very common phenomenon among the students. And last 
but not least, the very inadequate nourishment of a large part of our 
students, especially of those who come from neighboring villages, con- 
tributes to the reduction in weight which has been observed. 

In view of all that has been said, it is evident that this unfavor- 
able phenomenon is a logical consequence of the conditions of school 
life itself. 

The fact that girls reduce more comes to support this explanation, 
because it is well known that girls are more studious and, as a rule— 
especially in this country—lead a very inactive physical life and over- 
work themselves mentally. 

The curious phenomenon that the percentage of the students who 
have reduced grows regularly and progressively with age is explained 
by the fact that the intensity of the growth processes vary with age. 
They are most intensive among the students of 13-14, 14-15, 15-16 
years of age and are almost extinguished among the students of 21-22 
years. 

It is evident, therefore, that the same operating causes will produce 
changes different in intensity. These changes will be least in cases 
where to the detrimental external influences are opposed intensive in- 
ternal forces of growth, and, inversely, these changes will be greatest 
in cases where to the detrimental external influences are opposed al- 
ready entinguished forces of growth. In our case, therefore, the external 
influences are manifested with various degrees of intensity depending 
on the degree of internal fitness of the organism to growth. | 

The school requirements, with which the students have to cope, 
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impose on the conscientious student a severe regimen of mental activ- 
ity with almost complete physical inaction. This is due to the over- 
crowded curriculum, on the one hand, and to the utter neglect of 
physical development on the other hand. 

The fact that the curriculum of our gymnasiums is overcrowded 
has been ascertained on many occasions by the various teachers’ 
councils. 

These opinions have been expressed by the Educational Committee 
as follows: 

“The teachers note that many of the school disciplines contain 
enormous material, which hinders the normal study of the really essen- 
tial matter and overtires the students, both mentally and physically. 

“All this is detrimental to the healthy and normal material and 
formal education of the students. Consequently, the material of the 
school curriculum should be reduced.” (A report of the Educational 
Committee for the 1929-1930 academic year in Teachers’ Review, No. 
6, 1931). The school principals in their conference held in Sofia on 
January 12, 1931, expressed the following opinion on the subject: 
“In view of the fact that the school curriculum is overcrowded, it is 
imperative to revise it thoroughly” (A report of the Educational Com- 
mittee for the 1930-1931 academic year, Teachers’ Review, No. 5, 
1932). 

And last, but not least, greater attention should be given to the 
problem of the methodological side of the teaching process itself. The 
mental activity which is characterized by passive memorization, learn- 
ing by heart the “assigned” lesson, takes more time, requires greater 
effort and consumes greater psycho-physical energy. Such mental ac- 
tivity leads usually to the already described phenomenon of physical 
decline. On the contrary, the mental activity which is based on the 
student’s active participation in the learning process may be character- 
ized, from the point of view of mental hygiene, as natural and, conse- 
quently, hygienic. Not mechanic, but logic, associative learning is the 
fundamental principle on which healthy mental activity should be 
based. And this could be achieved only by modern methods of active 
learning. In this respect our gymnasiums, with a few exceptions only, 
lag behind our elementary schools and pro-gymnasiums. 

Besides being overcrowded, the curriculum of our schools has an- 
other setback, namely, it aims exclusively at mental training to the 
utter neglect of the body and its development. On the same subject, 
comparing the educator with the gardener, Spencer writes: “Although 
he looks at the flower itself as something to which everything else is 
subjected, the gardener knows that the leaves and the roots are of 
great importance because the whole development of the flower depends 
on them. He gives all his attention to the plant so as to have the 
flower.” And, further on, he writes: “Here we see clearly the mistake 
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of our educational system—it neglects the plant, thinking only of the 
flower.” 

It is true that in our school programs, physical education figures 
as one of the compulsory subjects. The fact that during the school 
‘ year we note physical decline on such a scale shows that the school 
physical training does not fulfill its aims. What are the reasons for 
that? 

First and foremost, we must make it clear that it is impossible to 
neutralize all school harms by a physical education which is practiced 
twice a week for an hour. In addition to that, these two hours for 
physical training are not fully utilized, because “gymnastics” is treated 
as a “technical” subject of no importance, and quite often they are 
used for other purposes (lectures, or are given to teachers who are late 
with their examinations, etc.). 

During the school year the organism of the students suffers various 
changes which bring about physical decline. Therefore, the danger 
that the final result—the body of the grown-up person will bear the 
stamp of the harmful effects of school life and, consequently, will show 
a lowered capacity for sustained effort and less resisting forces to ex- 
ternal evil influences—is eminent. Our gymnasiums, aiming exclusively 
at high mental achievements by the students, neglect their physical 
training and development. It is high time that the school, in accordance 
with modern knowledge and experience, coordinate mental and phys- 
ical training in such a manner, as to achieve, as a result of well-bal- 
anced training of body and mind, a complete and harmonic educational | 
product—well-developed mind in a healthy body. 
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Studies in the Physiology of Activity: III. 

On Certain Reactions of College Women 

Following Participation in Three-Court 
Basketball 


By PAULINE Hopcson 


Department of Physical Education for Women 
University of California, Berkeley 


N 1936, an investigation of certain physiological reactions of college 
| women to participation in two-court basketball was reported. The 
reactions studied included respiratory rate and metabolism, pulse 
rate, systolic and diastolic pressures. The present study deals with the 
effect upon these same physiological functions of participation in the 
three-division game. The observations here reported were made during 
the spring semester of 1936. 


PROCEDURE 


With one exception, the experimental procedure of the first study 
was duplicated as exactly as possible in the second. The same subjects 
were used, observations were made at the same time of day* under 
the same environmental conditions, all practice and tournament play 
was similarly organized under the same coaches, the level of skill of 
the whole group was of a similar order In the determination of re- 
spiratory metabolism, the subject was equipped with a half-mask instead 
of with the mouth piece and nose clip used in the earlier study. The 
effects of this change were less discomfort for the subject, an increase 
of about five seconds in the time elapsing between cessation of play 
and connection of the subject with the apparatus, and a slight increase 
in the dead space of the apparatus. 

In addition it must be noted that, although all of the subjects were 
of course qualified by the University physician for unlimited activity 
throughout the season, one subject (X) had been under observation at 
the University Health Service during a part of the preceding semester 
and had been for a short time restricted in her participation in vigorous 
activity. This subject also had had a mild case of influenza shortly 
before the beginning of the basketball season. 

A record of the participation of the subject in the game, including 


1P. Hodgson, “Studies in the Physiology of Activity: II: On Certain Reactions 
of College Women following Participation in Two-Court Basketball,” ResearcH Quar- 
TERLY, 7:2 (May 1936) 45-55. 
* One observation was made following a game played on Saturday morning. 
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the distance traveled and the duration of active play, was made by 
other investigators,? who have generously made a summary of their 
results available. 

RESULTS AND DISCUSSION 

The reactions of the four subjects to the game are presented in 
Tables Ia and Ib. 

Total oxygen debt, expressed in liters per kilogram of body weight, 
varied from .025 to .086. The values for the subjects playing in the 
forward position were higher than for those playing guard. The second 
highest value (.082) was obtained for a player in the center position, 
as was the lowest value (.025). This low value was obtained following 
a game which in the judgment of all observers was not “typical.” The 
return of the rate of oxygen consumption to within 5 per cent of the 
pre-exercise level, required from fifteen to over sixty minutes. 

The rise in systolic pressure measured within one minute after ces- 
sation of play, ranged from twenty-seven to sixty-five mm. Hg, duration 
of the recovery period being from three to fifty-four minutes. In the 
determination of diastolic pressure, both fourth and fifth phases were 
recorded in all except one case, when only the fourth phase was deter- 
mined. The diastolic pressures, both phases, were in almost every in- 
stance lower immediately after the activity than during the pre-exer- 
cise resting period. The magnitude of the drop was quite variable and 
in every instance, greater for the fifth than for the fourth phase. 

The increase in pulse rate, determined in the first minute of recov- 
ery, ranged from fifty to eighty-four beats per minute over the pre- 
exercise level. The duration of the recovery ranged from twenty-three 
to over sixty minutes, in eight out of twelve cases the pulse rate being 
high at the end of one hour. 


COMPARISON OF TWO TYPES OF GAME 


Any comparison of the reactions to the two types of game must be 
made with caution. It is recognized that no single reaction nor any 





} 


combination of those studied is thoroughly acceptable as a valid cri- | 


terion of the physiological demands of the activity upon the individual. 
It is possible that total oxygen debt is the most nearly valid of the 
respiratory, and duration of pulse rate recovery, of the circulatory 
effects studied. It is further recognized that the number of individuals 
studied and of observations made warrant conclusions of a tentative 
or suggestive nature only. Care was used in the selection of subjects 
and in the control of experimental conditions in order to eliminate o 
equalize as far as possible factors other than the game itself which 
would affect the physiological state of the individual. The possibility 
of significant variations in the “fitness” of the subjects, especially of 
subject X, from one season to the next is recognized. 


2N. Miner, and A. Espenschade. (Unpublished data, 1936.) 
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It seems justifiable to assume, however, on the basis of both theory 
and experiment, that the degree of displacement of the various physio- 
logical functions from the resting pre-exercise level and the duration 
of the recovery period are indicative of the physiological demand made 
upon the individual by the activity. The assumption seems warranted also 
that, for the subjects used, a comparison of the responses of the same 
individual to the two types of game is a reasonably sound basis for 
evaluating the relative demands of the two games upon the participants, 
It is on the basis of these assumptions, and with full awareness of the 
inadequacies discussed above, that the following analysis is offered, 

Inspection of Tables Ila and IIb in the first study and of Tables 
Ia and Ib in this study shows that variations in reaction within one 
type of game are as great as or greater than those between the two 
types. 

Averages of the degree of displacement and the duration of the 
recovery period for the functions observed were computed for each 
subject, for each type of game, and for the positions of forward and 
guard (only a single observation on each of three subjects playing the 
center position was made). These averages were then ranked, those 
indicative of greater physiological demand being assigned the smaller 
rank number. 

An analysis of each player’s response is given in Table II. The 
rank order is consistent for only one subject (V) and indicates a 
greater demand in the three-division than in the two-division game. 
When the ranks for the various criteria are combined, for each of the 














TABLE II 
RANK OrpER* oF RESPONSE OF EACH PLAYER FOR EACH POSITION PLAYED 
Subject V Vill VII X 
Rank Order All Respiratory Reactions 
I G:; G; F; Cs 
2 G, Gs; Cs F; 
3 eats G, F, F, 
Total O2 Debt 
I G; Cs F; Cs 
2 G, G, F, F; 
3 eee Gs Cs F, 
All Circulatory Reactions 
I G:; Cs F; F, 
2 G, G, F, Cs 
3 eee 33 3 F; 
Duration of Pulse Rate Recovery 
I Gs G, F; F,, Cs, Fs 
2 G, Gs. Cs F, eee 
3 eee eee Cs 
All Respiratory plus All Circulatory Reactions 

I Gs C; F; Cs 
2 G, G, F, F, 
3 coe 33 Cs F; 





* The smaJjer numbers are indicative of greater physiological demand. 
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other three subjects for each position played, the differences are small 
and probably of no significance. The slight differences found are in 
favor of greater demand in the three-division game. 

A comparison by positions played is given in Table III. Averages 
of the rank orders for all the criteria seem to indicate that the position 
of guard is less demanding than that of forward or center, the latter 
two being approximately the same. 


TABLE III 
RANK OrpER* OF RESPONSE OF ALL PLAYERS IN EACH POSITION 











Position and Type of Game 














Reactions F, Fs G: G; Cs 
All Respiratory 3 I 5 4 2 
Total Oxygen debt 3 I 4.5 4-5 
All Circulatory I 5 4 2.5 2.5 
Duration of pulse 
rate recovery 2 I 4 5 3 
All respiratory and 
all circulatory I 3 5 4 2 
Average 2 2.2 4.5 5 2.3 
* The smaller ank is indicative of greater physiological demand. 


A comparison of the two types of game is given in Table IV. It 
is obvious that on the basis of the criteria used, there is practically no 
difference between the two games. 





























TABLE IV 
RANK OrpER* oF RESPONSE IN Two Types oF GAME 
; Game 
Reactions 
Two-Division Three-Division 
All respiratory 2 I 
Total oxygen debt 2 I 
All circulatory I 2 
Duration of pulse-rate recovery 2.5 ..5 
All respiratory and all circulatory 8 s.5 
Average 1.6 1.4 
* The smaller rank is indicative of greater physiological demand. 
SUMMARY 


Observations were made upon four college women during a recovery 
period of sixty minutes following participation in practice and tourna- 
ment games of three-division basketball. 

There was marked but quite variable displacement of all the phys- 
iological functions studied. 

Data for this study are compared with corresponding data on the 
same subjects, obtained under similar experimental conditions, follow- 
ing participation in the two-division game. 
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Variations in reaction within one type of game were greater than 
those between the two types. Analysis of the data shows no clear dis- 
tinction between the two games with respect to physiological demand, 
The differences found tend to be in favor of the greater strenuousness 
of the three-division game, although the differences are very slight and 
probably of no significance. The position of guard seems to be less 
demanding than that of forward or center. 


Acknowledgment.—The cooperation and interest of the Women’s 
Athletic Association basketball players and managers are gratefully 
acknowledged. Special appreciation is expressed to those students who 
served as subjects, to Miss Anna Espenschade, Assistant Supervisor of 
Physical Education, and to the Misses Nancy Miner and Kathryn 
Heck, graduate students at the University of California for assistance 
in the study. 
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The Distance Traversed by Big Ten 
Basketball Players 


By Lioyp L. MEssERSMITH 
De Pauw University 
and CLum C. BUCHER 
University School 
Indiana University 


ing the distances traversed by players in Big Ten basketball 
games, which was a continuation of earlier studies made on 
players representing other teams.* 

The data were obtained through the use of an electrical pursuit 
apparatus which provides for numerical registration of unit distances 
traversed. The piece of apparatus consists of a tin base, on which is 
etched a basketball court laid off to scale (%2”—=1’) wired in series 
with dry cell batteries, an electric impulse counter, and a small brass 
tracing wheel, 4” in circumference. Strips of insulating tape are located 
on the wheel at half-inch intervals so that rolling it along the metal 
floor makes and breaks the electric circuit each half inch. The impulse 
counter records these contacts, each one of which, with the calibration 
employed, represents a distance of two feet on the playing floor, which 
measured 94” x 50”. To determine the distance traversed by a player, 
the experimenter follows the movements of the player on the small 
floor with the tracing wheel, from a position above the floor where a 
clear and unobstructed view of the playing area is available at all times. 


GAMES STUDIED 

Several games were clocked during the season, but data are re- 
corded here for only three representative games. In game number 1, 
the Indiana center, W. Menke, was clocked in the Northwestern-Indiana 
game; in game number 2, an Indiana guard, Armstrong, was clocked 
in the Iowa-Indiana game; in game number 3, a Minnesota guard, 
Kundla, was clocked in the Minnesota-Indiana game. These games 
were all played in the Indiana University field house at Bloomington. 


DISTANCES RECORDED 
Table I indicates the distances traversed by the players on offense 


Di the 1938-39 basketball season a study was made regard- 


and defense, and for the entire game. In a previous study,’ it was 


1L. L. Messersmith and M. S. Corey, “Distance Traversed by a Basketball Player,” 
Reszarcu Quarterty, II (May 1931). 

_ 2Paul J. Fay and Lloyd L. Messersmith, “The Effect of Rule Changes Upon the 

Distance Traversed by Basketball Players,” RESEARCH QUARTERLY, IX (May 1938). 
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found that the distances traversed by players representing secondary 
college teams in Indiana ranged from 3.87 to 3.97 miles per game, 
indicating that players on secondary teams cover as much territory, 
per game, as the players on Big Ten teams. Distances traversed by 
high school players,* however, were found to be considerably less, 
ranging from 2.65 to 3.20 miles per game. 











TABLE I 
‘Distance traversed Distance traversed Distance for 
Game on offense on defense entire game 
No. 
In Feet In Miles In Feet In Miles In Feet In Miles 
E eadanaes 9888 1.87 10526 1.99 20414 3.87 
S eesiwss 9080 1.72 9190 1.74 18270 3.46 
protest 7646 1.45 12902 2.44 20548 3.89 








SUMMARY 


1. Players in Big Ten basketball games traveled from 3.46 to 3.89 
miles per game, in games studied. 

2. This distance is very similar to that traversed by players repre- 
senting secondary college teams in Indiana. 

3. The distance traversed by college players is considerably greater 
than the distance traversed by players in high school games. 

8 Paul J. Fay and Lloyd L. Messersmith, ‘The Distance Traversed by College 


and High School Basketball Players and Effect of Rule Changes upon Distance Tra- 
versed in College Games,” Athletic Journal, XVIII (May 1938). 
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The Assessment of Motor Abilities of 
College Women Through 
Objective Tests 


By M. Gtapys Scott, Ph.D. 


Assistant Professor of Physical Education 
State University of Iowa 


to evaluate objectively the capacities of students and to classify 

them into more homogeneous groups than could otherwise be 
done. This is a direct outgrowth of the principle of individualization in 
modern education and the basis on which the individual’s needs are 
approached. The same trend has been shown in the field of physical 
education, but with less satisfying results. 

The problem of the evaluation of the student’s ability in physical 
skills is indeed a pertinent one when considering the college freshman. 
She arrives as a total stranger, and in the course of a few brief con- 
tacts made through physical examination and conference, the physical 
education teacher is expected to advise her so that she will be happily 
placed in a group where she can participate fairly but with a challenge 
to her ability; so that she will receive the maximum benefit from time 
spent; and so that by the end of the required period she will have 
reached at least the minimum standards expected of all. 

The individual differences of the college freshman are of two kinds. 
The first is that of her innate capacity, or her potentialities for acquir- 
ing various skills. The second type of difference is the wide variation 
of previous training and experience in motor activities. This is perhaps 
even greater than the first. A knowledge of both of these factors is 
essential to the most effective teaching. 

A study of the literature reveals comparatively little material on 
evaluation of skills and grouping at the college level, particularly for 
women. The studies which have been published center around these 
problems: general motor ability, specific motor skills, and classification 
devices on the elementary and high school levels. None of the work 
will be discussed here, and mention only is made of that for college 
women. Collins and Howe,?* Garfiel,? Wayman,’® Alden,' Halsey,’ 
and Humiston® report tests or batteries used for measurement of 


D wont the last few decades, education has been endeavoring 


This paper is a summary of a thesis submitted in partial fulfillment of the require- 
ments for the degree of Doctor of Philosophy, in the Graduate College, State University 
of Iowa, 1937. 

* Refer to numbered Bibliography at end of article. 
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various aspects of general ability. Achievement scales have been pre- 
sented by Mitchell’’ and Cozens and Cubberly* in track events, by 
Hyde’ in archery, and by Driftmier® in strength tests. 

A careful survey of the studies pertaining to the measurement of 
ability and classification of students leads to the following conclusions: 

1. While many studies have been made, few have been applied 
directly to college women. 

2. Many types of tests have been recommended recently which 
appear worthy of experimentation. 

3. The most successful tests for classification represent a composite 
of skills. 

4. Certain unities probably exist within the more general ability. 

5. The prevalence of achievement norms at all ages indicates that 
much of the evaluation of student ability is in terms of absolute 
accomplishment rather than potentialities of accomplishment. 


THE PROBLEM 


It is the purpose of this study to find some means or device for 
evaluating the capacities and skills of the college freshman woman 
immediately upon entering college. The device should enable the phys- 
ical education staff to place students wisely in classes and to organize 
and teach these classes better. This study deals only with those women 


who have been assigned to a normal activity program on the basis of 
the medical examination. 


PROCEDURE 

An extensive survey of literature, as summarized above, was made, 
and test material in use by other state universities was collected. This 
revealed the phases of the problem which had not been touched, and 
suggestions for new approaches were also found. The responses from 
the departments of physical education in other universities indicated 
that all were facing the same need. 

The preliminary study also included the construction of an obstacle 
race. The items inclded in this race were selected by experimentation 
as described in the Appendix. 

It was decided to use both subjective and objective measures as 
criteria by which to evaluate the tests. The subjective rating was made 
by the writer and three members of the physical education class to 
which the student belonged. The students making the ratings were 
selected because of their interest in class activities, their understanding 
of good performance, and their apparent keenness of observation and 
appreciation of the performance of others. 

The ratings were made on the estimate of innate capacity and 
ability to learn as shown by class activity. The students making rat- 
ings were given three weeks in which to observe members of the class 
and rate them. The writer had known most of the subjects for about 
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four months. The final rating was the sum of that given by the writer 
and the median of those given by the students. There was an r of .67 
between student and teacher rating. 

The second criterion was a complete score, the items of which 
were selected to represent as wide a variety of sport skills as possible. 
They are basket shooting, ball toss, repeated passes, sand bag distance 
throw, sand bag accuracy throw, batting, kicking, catching, and catch 
and throw.* These tests are typical of the skills involved in the more 
common sports; some were familiar to the subjects and some were 
not. A catapult was used for the catching events in order to make them 
uniform and to make it possible to time the tests. A T-scale was pre- 
pared for each of the events and the average T-score for the nine items 
was known as the sports criterion. 

The third criterion was a simpler achievement score, total points. 
This was derived from three fundamental activities—running, jumping 
and throwing—and combined according to McCloy.”* 

Later a composite criterion was evolved from these three. It will 
be described later and will be known as criterion IV. 

The tests selected for experimentation were chosen on the basis 
of validity and reliability of the item in previous studies or in the pre- 
liminary investigation. The recent work of Kistler’* on high school 
boys was also used as a guide in the selection of types of data desirable. 

Practically all the items were events on which the subjects had not 
had previous training, and performance of which did not depend directly 
upon past experience. The tests selected represent, in general, strength, 
motor educability and ability, and skill. Two other factors which 
seemed desirable, personality and rhythmic ability, were discarded 
because of lack of techniques available with which to measure them. 
There were two original tests in the list, the shuttle and obstacle races. 

It was hoped that the final battery selected would be suitable to 
administer as part of the physical examination at the beginning of a 
school year. Therefore, any test requiring a considerable amount of 
practice on the test itself was omitted. 

The tests were given during the regular physical education class 
periods. All the subjects were freshman students in various sections 
of the freshman required course at the University of Iowa. Complete 
data were collected on 155 students. 

Each of the test items and derived indices and each of the items 
included in the criteria, a total of thirty-five items, were then correlated 
with each of the three criteria and with every other item. The tests 
were then ranked according to their correlation with each of the three 
criteria. The ranking for the twenty highest items is shown in Table I. 

The tests used and other measures derived from these data are 





*See the Appendix for a description of the tests. 
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classified according to their general characteristics as being primarily 
(1) related to strength, or (2) related to general ability or some spe- 
cific factor in general ability, or (3) related to achievement in previously 
learned activities. 

The best items of each type were retained. The strength items had 
very low correlations with all three of the criteria. Consequently they 
were all dropped from further consideration with the exception of the 
Pp. F. I. and the Strength Index. In the second group, those items 
related to general ability, the Burpee test was dropped as it did not 
appear in the upper twenty with any of the criteria. All the other items 
in this group were retained, though some of them were low. In the third 
group all the items were retained, as they ranked in most cases in the 
upper ten with each criterion. 

This left a total of thirteen items. The three criteria were then 
combined by multiple correlation with each of these thirteen items and 
also with each of the nine making up the sports criterion. On the 
assumption that a composite of the abilities represented by each of the 
criteria would give a better measure of general ability than would any 
one of the three, the fourth criterion was evolved.* Criterion IV = 
.0139 total points + .1506 sports criterion — .4285 rating. 

Using this formula, criterion IV was computed for each of the 155 
subjeets. Then the correlation was made between this criterion and 
each of the 24 items. These are ranked in Table I. 

The final step in the procedure consisted of selecting and combining 
items which would give the best results in evaluating ability and in 
classifying students. It was decided to divide the problem, i.e., to 
secure a device for measuring ability in sports, and another for meas- 
uring general ability. The criterion used for the first was the sports 
criterion; for the latter, criterion IV. 


* The averages of the weightings of Beta,, Beta,, and Beta, for the 24 correlations 
were obtained. They were as follows: 
B, (rating) —.1765 


B, (sports criterion) -+.2650 
B, (total points) +.2765 
This mean was used in computing the equation. 








a oe, o, o, o, 
Criterion IV= < Gs )X, + (B, Po )X, + (B, - x, | 
where 
B,, B,, B, = mean of the Beta weightings 
¢,=S.D. of new criterion (arbitrarily selected) 
¢,=S.D. of rating distribution 
¢,=S.D. of sports criterion 
¢,=S.D. of total points 
X, = rating 
X, = sports criterion 
X, = total points 
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DISCUSSION OF DATA 

A study of the twenty highest ranking items with each of the three 
preliminary criteria reveals eight facts which seem significant. These 
will each be discussed. . 

1. The correlations with rating are, as a whole, much lower than 
those with the other three criteria. This is true even after eliminating 
from the sports criterion and total points those items which constitute 
them or are derived from them. This is to be expected since the rating 
is purely subjective. These correlations, though not high, are consid- 
ered satisfactory with such a criterion. 

2. The highest ten events with rating include all those previously 
set forth as measures of ability or performance, namely, General Motor 
Capacity score, Johnson test, Brace test, Sargent jump and General 
Motor Ability Quotient. In this list will also be found the obstacle 
race which was devised for the same purpose. The only possible excep- 
tion is the dodge run, which is ranked as eleventh but has practically 
the same correlation as the tenth. The other two criteria originally 
selected, sports criterion and total points, rank second and fifth respec- 
tively. These facts would indicate that the results are in conformity 
with previous investigations in the use of these and similar tests, 
and that these criteria rank favorably with other generally accepted 
measures. 

3. The items constituting the sports criterion give spuriously high 
correlations. Batting and kicking are the lowest, probably because they 
involve activities least familiar to the subjects. Care must be taken in 
interpreting these correlations since they are a part of the criterion. 

4. Aside from those items which make up the sports criterion and 
those which are of essentially the same nature, the next highest tests 
are the obstacle race, dodge run, and side step. These are all similar 
in skills involved and would indicate a fair measure of sports ability. 

5. Total points represents primarily achievement, but aside from 
those items of which it is composed, the obstacle race gives the highest 
correlation, and the dodge run and G.M.C. are next. This compares 
favorably with their placement on the other criteria. 

6. Total points is the only one of the criteria with which the strength 
items show any relationship. This appears logical in analyzing the 
criteria subjectively for the amount of strength necessary. In all the 
criteria the dominant factor is skill, presupposing a certain amount of 
strength as necessary to performance. In total points, coordination and 
agility are present but the strength available to project the body or 
ball through space is much more important. 

7. The relative ranking of the events is determined to a large extent 
by the fact that the items making up the various criteria are included 
in the lists. What appears to be of greater significance than relative 
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ranking is the comparative uniformity of size of correlation of some 
of these items. An abbreviated table will demonstrate this fact more 
clearly. 























Sports Tota Criterion 

Event Rating Criterion Points IV 
Obstacle 54 58 65 58 
Johnson 54 30 43 35 
Dodge run 43 53 58 35 
Shuttle race 42 45 55 39 
Brace 49 28 38 49 
G.M.C. 57 36 


57 59 


These are all items purporting to measure general ability. Assum- 
ing that there is some difference in ability represented by the different 
criteria, then the fact that they show some consistency would help 
verify their worth as measures of general ability, at least over the 
range covered by the criteria. 

8. The table of intercorrelations on these events reveals the fact 
that they are in many cases not highly related. This means that though 
none of the tests alone are highly valid in predicting ability, they 
should afford combinations which would raise very materially the 
relationship with the criteria. 

Combinations of events by multiple correlation were made with 
the sports criterion and also with criterion IV. A study of these results 
indicates certain facts. 

1. With either criterion there is a wide variety of combinations 
which will give relatively high coefficients of correlation. Of the fifty- 
two combinations made, the lowest is .71, more than half of them are 
above .80, and six are .go or above. This would imply considerable 
choice of test items to meet local conditions of space, facilities, and 
time. 

2. There are some two-item combinations which may be used almost 
as effectively as the three-item combinations. For example, the basket- 
ball throw and dash correlate .86 with criterion IV, while adding passes, 
broad jump, or Sargent will raise it to .90, .90, .o1, respectively. A 
similar condition is true for the sports criterion. The three-item com- 
bination would be better, but if time were lacking a satisfactory esti- 
mate of ability could be made from the two tests. 

3. Because of the high correlations obtained on the three items, 
it seemed improbable that any combination of more than three would 
give results high enough to make it worth administering. The only 
four-item combination which appeared logical from intercorrelations 
gave approximately the same size R as three items had given. 
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SELECTION OF A BATTERY FOR A PARTICULAR SITUATION 


The selection of the two major criteria was made with the intention 
of meeting two different needs. The first is for the evaluation of ability 
and prediction of success in a sport program. The second is to meet 
the needs for a general program of activity including not only present 
achievement level but also facility of learning new skills. 

In making the selection of items, the following factors have been 
considered: (1) validity or efficiency, (2) reliability, (3) time and 
effort required in administering and scoring, (4) space, i.e., indoor 
or outdoor, and equipment necessary, (5) the desirable supplementary 
information derived which may aid in planning courses and in teaching. 

The importance of the first of these factors is obvious. The corre. 
lations, single and multiple, with each of the two major criteria will 
be accepted as indicative of the effectiveness of measurement. 

In considering the reliability of the tests, the findings from other 
studies have been accepted on many of the items. In addition to these 
the reliability of certain events was determined by correlation between 
first and second trials, or between first and second halves of the test. 
Part of these were computed on a relatively few cases, some on all the 
155 cases, and others by the addition of data from tests given fresh- 
men the following year. Table II shows the number of subjects and 
the method used. 

The remaining factors selected for consideration deal entirely with 


TABLE II 
RELIABILITY COEFFICIENTS DETERMINED IN THIS STUDY 











> 
Coefficient ¢ & 4 | Number Method 
2SSeaas S.D. 
= ESE t 
Test Item of SBde°S of of the 
a oO Distribu- 1st and 1st and 
Reliability % § +2 Subjects tion 2d _test 2d halves 
St hia 
fee) 
Obstacle race .Q10 69 3.25 x 
Sand bag distance .9c6 48 12.02 x 
Sargent jump 898 .946 247 5.06 x 
Basketball throw 890 942 200 9.29 x 
Broad jump 794 885 252 8.07 x 
Sand bag accuracy 771 161 7.00 x 
Passes 623 188 2.72 x 
Dash 618 54 2.05 x 
Ball toss 605 159 6.80 x 
Bass balance 592 158 26.28 x 
“Basket shooting 538 209 2.62 x 
Catching 489 .656 159 1.99 x 
Catch and throw 488 .656 159 6.91 x 
Shuttle race 458 33 7.36 x 
Kicking 442 613 133 2.19 x 
Batting .360 530 155 2.08 x 
Burpee 348 88 3.26 x 
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conditions existing in various situations. The following discussion will, 
therefore, set up certain hypothetical situations and present the possible 
devices suited to each. Tables III and IV present the various com- 
binations of tests. 

Situation 1.—Desire for most effective evaluation and prediction 
of immediate performance in a sports program, equipment and time 
unlimited. The battery which appears to be best is composed of ball 
toss, catch and throw, and sand bag distance throw. This combination 
correlates .g19 with the sports criterion. The second best combination 
is ball toss, basketball throw for distance, and sand bag throw for 
distance. It correlates .879 with the same criterion. The first requires 
special equipment, the second eliminates the use of the catapult. 


Situation 2.—Same as 1, but with limited time or equipment avail- 
able. The best battery is ball toss and sand bag distance throw, corre- 
lating .824 with the criterion; or ball toss and basketball throw for 
distance, with an r of .816; or, the ball toss alone gives an r of .734. 
If the floor is large enough for both tests to be administered at once, 
and assuming at least two subjects on the ball toss each time, one 











TABLE III 
CoRRELATION OF TEST BATTERIES WITH Sports CRITERION 
Battery R 
Two-item Combinations 
I RN os ac sacsailv in epee maliuvm Te-ae prim aces tai or hae os A 8602 
rr COW, GREE DOM GUOOIIOD ooo ois v.0606s50c0esses00snees scanner 8495 
rE Pr ee Deny Peer rs ere 8305 
TS Pe Pe rn ret ry 8266 
Ball toss, sand bag distance ........ PE LAE ONS Ne Pe Pe ey aT 8241 
i Oe, GUE... pcvecncsee serene nsueh sews law eeeewee eee 8192 
rr i SEE... s,s aceidiitin’ Sila meah a Cee be nme wee eae 8162 
EE CO, BE GUNIR .oo:c sicnincrndecebia cakes aber ahth aca sem -7886 
N,N WR sa winnie eh eosin wdineeessemekhnekeeeaeee -7881 
OS Ee ee er 7773 
EE BOD ss 66.40 naa nie a iam a ns ak ene ae hie pA eka nee -7683 
TE I a sc ince ascavaccecnin 6 nso ile A ence weet le mew Beek es -7532 
I UO ON oc une a. y-ack WOR aR w aceg awn lee Se 7528 
I RNR a 6 5 is annsacncle, ste ein aay WE AAs 4k a nk ee -7520 
I iia a os sox vache pee A En cw 60 a -7§10 
i Si i MOE vic an wan ehace 00 hous eees be ucRaee -7430 
i Ol OO Ce... cacetiuonenbeacieudecsheakaceuneael 7411 
INE i og 66 a eect Ol is nin Oran ai -7250 
rr i Ce «ac ven gabeniatmseteedbtnenceeudelaneen -7250 
Three-item Combinations 
Ball toss, catch and throw, sand bag distance ...............ceeeecceeess .9190 
Ball toss, basketball throw, sand bag distance ..............eseeeeeeees 8789 
Ball toss, sand bag accuracy, sand bag distance ................ceeeeeeees 8684 
Ball toss, basket shooting, sand bag distance ...............ccceceesccces 8535 
Obstacle race, side step, catch and throw ................cceccecccccecs 8438 
ee, Gb MONR R  . o  eslemhesecdaeenuene 8060 
Obstacle race, side step, basketball throw .............ccccccccecccccccs 8022 
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thirty-minute class period would be sufficient to administer both tests 
to a class of forty-five. 

Where equipment is available but time is limited, the following 
combination may be used, all requiring a catapult and assistance ip 
running it if time is to be saved: ball toss and catch and throw (.869), 
sand bag distance and catch and throw (.850), ball toss and catching 
(.840), catch and throw and basketball throw (.827). 











TABLE IV 
CORRELATION OF TEST BATTERIES WITH CRITERION IV 
Battery R 
Two-item Combinations 
N,N sos isola a odele Slo ae aS ewWibainala oadnwomween 8753 
gc naa a sisi, ore Glee an Oboe, 6.8 oie OK 8617 
a a6. a'o. Wisc, sib 4.6 40 esa RIAN Os a AO 8599 
sn 5k dg k'dioa es ae 0 0G 4d SOR TNO e Ra ASE OEE 8411 
G.M.A.Q., basket shooting ............... 5 and Soe ae ata wea hahiela rere ale pales ewan 8312 
EEE OE PR Le OTE 8229 
ns os pans owas cwbieics pecelee ouRede eee 8140 
sand bag distance throw, Sargent jump ..............ccssccccccvccceses -7860 
SE EE OW, SIROMG FUND 0 oii cd iis ccs cnsscsseccsesesseue -7700 
eae aid We a sku, SR A GR EAN a kibie ed ale mw 7493 
an sca bd hw ome d e ano esR AAA a Oe e wily Mee 7266 
a0. 6a iid 0d aw a a aloe @ ain e ek = awed baw 7140 
Three-item Combinations 
rn rE ee Oe MD gk. ca cesesietoccescccaseeecene .go6o 
ES TUNEL TONNER nw. ons ccs cddelcaciawnesecbacebecawe 8990 
Obstacle mace, Dasketpall throw, Sargent jump ...........csccccccescccs 8976 
Re, TUNE EN, OD on. cw ceccccc cc ccdsdececseasescces Pee 8973 
es CMMI EE PE boos cc cen svcictcscesvcccvesooeseescewe 8782 
Obstacle race, basketball throw, broad jump ................ceeeeeeeees 8653 
RPUURGES SUCH, TRNOUGD ERFOW, GOS ooo oc ccc ccccccccccccecccscaceve 8622 
Obstacle race, sand bag distance, NN NOR 00s os tesine near peaates mee 8081 
PEGE PROG, Oe SUE, NOME FOUND 6 ooo cic ccc ntcccccccccccccatecsceceee -7690 
rr i Eo. ssc cececbbaecbweccevsccecsecvewee -7578 
Coemcee SOC, Denes, GOrgemt JUMY .... 2.2... cccsccccccccccccccsecoocce «7440 
ois dino 0b oele ovine 6s ade heed eawneoeeun -7090 


Four-item Combination 
Dash, basketball throw, broad jump, passes 





The above combinations would require approximately the same 
amount of time to administer, with the possible exception of the last, 
which may be arranged to economize time if the gymnasium is large 
enough to have several throwing at once. Both the sand bag and 
basketball throws require long rooms or outdoor space, while the ball 
toss may be given in a very limited space. It may be given to several 
at once if space permits. 


Situation 3.—Desire for most effective evaluation and prediction of 
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throw, Sargent jump (.906), dash, basketball throw, broad jump (.899), 
obstacle race, basketball throw, Sargent (.898), dash, basketball throw, 
passes (.897). 

All have approximately the same degree of correlation with the 
composite criterion, but make slightly different demands on time and 
equipment. The difference between the four- and three-item combina- 
tions is not enough to warrant the use of the former. 

This is probably the situation corresponding most nearly to the 
majority of college situations. This does not imply the desire for spend- 
ing an extreme amount of time on a testing program. None of these 
combinations suggested would appear to be prohibitive or require an 
excessive amount of time. 


Situation 4.—Same as 3, but with limitations on time or equipment. 
If both time and equipment are limited, the best combination appears 
to be basketball throw and dash (.860), or basketball throw and ball 
toss (.823). The latter is the same combination as one suggested for 
the evaluation of sports ability, and has approximately the same corre- 
lation with both criteria. 

Other combinations requiring very little time and only a moderate 
amount of equipment are: basketball throw, Sargent jump (.875), 
basketball throw, broad jump (.862), basketball throw, obstacle race 
(.814). 

Another possibility which takes a little more time but very little 
special equipment is dash, basketball throw, and obstacle race (.862). 


Situation 5—Desire for maximum supplementary information with 
unlimited time and equipment. Either of the following batteries might 
be used: G.M.A.Q. and Brace (.841), or G.M.A.Q. and basket shoot- 
ing (.831). They are time-consuming in comparison to previously 
suggested combinations. 

There is one definite use which might be made of measures secured 
in a longer battery. There are now available various scales and sets 
of norms on many of these activities. The student’s score and improve- 
ment, presented in terms of these standards, might be used for motiva- 
tion, or the tests repeated later in the course as a direct measure of 
accomplishment. If used for this purpose, more of the tests might be 
desirable. A table of T-scores for sixteen of the events is given in the 
Appendix. These are based on data from several hundred freshmen 
during the years 1935 to 1938. These could very well be used as 
achievement scales. 

The obstacle race as used in this study has yielded only moderately 
good results. However, after considerable additional experience with 
it and administration to more than one thousand college women, 
mostly freshmen, the writer suggests further experimentation with it. 


Situation 6-—Same as 5, but with limited time or equipment. The 
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best selection of items would be basketball throw, ball toss, sand bag 
distance, dash, obstacle race, repeated passes, and broad jump. These 
are selected on the basis of validity, reliability, economy of administra- 
tion, and available standards of performance. Any number of items 
might be chosen from this list, or they may be used as suggested above 
in situations 2 and 4. The other events may be scored from the T-score 
tables and used for present status in those particular events or asa 
basis for practice and accomplishment records as suggested in situa- 
tion 5. These items require a minimum of equipment, may be given 
indoors or outdoors, and can be given to several persons at one time 
if there is a reasonable amount of space. It will also be noted that 


TABLE V 


SIMPLIFIED ForMuULAs RECOMMENDED FOR USE IN PREDICTING 
ABILITY IN SPORTS 








(1) 1. ball toss + 1. catch and throw (seconds) 

(2) 1. sand bag distance + 2. catch and throw (seconds) 

(3) 1. catching + 3.7 ball toss 

(4) 2. basketball throw (feet) + 3. catch and throw (seconds) 
(5) 2.3 ball toss + 1. sand bag distance 

(6) 1. sand bag distance + 5.3 catching 

(7) 1. basketball throw (feet) + 1.7 ball toss 


(1) 1. ball toss + 1.1 sand bag distance + 1.5 catch and throw (seconds) 
(2) 1.1 basketball throw (feet) + 1. sand bag distance — .3 ball toss 

(3) 1.6 sand bag accuracy + 1. sand bag distance + 2.6 ball toss 

(4) 3. basket shooting + 1. sand bag distance + 2. ball toss 

(5) 1.1 side step + .6 catch and throw (seconds) — 1. obstacle race (seconds) 


Lal 





TABLE VI 


SIMPLIFIED ForMULAS RECOMMENDED FOR USE IN EVALUATING 
GENERAL ABILITY 








(1) 1.2 Sargent jump (cm.) + 1. basketball throw (feet) 
(2) 1.5 dash (yards) + 1. basketball throw (feet) 
(3) 1.3 broad jump (inches) + 1. basketball throw (feet) 
(4) 1. GM. A.Q. + 2.5 Brace 

1. G.M.A.Q. + 3.7 basket shooting 
(6) 1. ball toss + 1.6 basketball throw (feet) 

1. basketball throw (feet) — 1.1 obstacle race (seconds) 


(1) 1. basketball throw (feet) + 1.2 dash (yards) + 1.1 Sargent jump (cm.) 

(2) 1.5 basketball throw (feet) +- 2. dash (yards) + 1. broad jump (inches) 

(3) 1. basketball throw (feet) — .7 obstacle race (seconds) + 2. Sargent jump 
(cm.) 

(4) 1. basketball throw (feet) + 2. dash (yards) + 3.4 passes 

(5) 2. basketball throw (feet) — 1. obstacle race (seconds) + 1.4 broad jump 
(inches) 

(6) 1.8 basketball throw (feet) + 5.2 dash (yards) + 1. ball toss 

(7) 1. basketball throw (feet) + 2.6 dash (yards) — .5 obstacle race (seconds) 


(1)  .7 basketball throw (feet) + 2. dash (yards) + 1. passes + .5 broad 
jump (inches) 
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these events are the most useful for prediction in various limited 
combinations. 

The prediction formulas for all the batteries suggested above appear 
in Tables V and VI. They have been put into a simplified form for 
practical use. 

CONCLUSIONS 

The aim of the experiment was to evaluate the motor abilities of 
college women as a basis for guidance of the student in physical edu- 
cation, and for organization and content of classes. The following 
conclusions seem justified from these data. 

1. Motor ability can be measured with a relatively high degree of 
validity, at least in terms of the criteria used in this study. 

2. The composite criterion appears to be the best of the four used. 

3. There is a variety of individual tests and combinations of tests 
which will effectively measure motor ability as here described. 

4. Strength tests have little value in estimating the ability of college 
women. 

5. The obstacle type of race probably has decided value, but the 
one used in this study needs further investigation. 

6. The best single items as measured by the composite criterion 
are basketball throw, broad jump, Sargent jump, sand bag distance 
throw, ball toss, dash, and obstacle race. 

7. The battery which appears best suited for use in the majority 
of college situations for the evaluation of general ability consists of 
dash, basketball throw, and Sargent jump; or obstacle race, basketball 
throw, and Sargent jump. 

8. The batteries suggested constitute a useful basis for individual 
guidance and help in college physical education classes. 

9. The reliability of performance of this group on most events 
was relatively low in comparison to findings on boys. This probably 
means that they should be given more trials on each item. 

10. Further study would appear to be desirable. The problems 
which seem most significant are: 

a) Establishment of more practical criteria, perhaps with more 
consideration for the objectives of a college program, 

b) Use of tests which can be administered in such a way as to 
reduce to a minimum the fluctuations in performance which greatly 
lower reliabilities, 

c) Use of the obstacle type of test with an abbreviation of it, if 
possible. 

BIBLIOGRAPHY 
1. Alden, Florence D., Margery O. Horton, and Grace M. Caldwell, “A Motor 
Ability Test for University Women for the Classification of Entering Stu- 


dents into Homogeneous Units,” RESEARCH QUARTERLY, 3:1 (March 1932) 
85-120. 








76 


13. 


14. 


15. 


17. 


18. 


19. 


RESEARCH QUARTERLY 


. Collins, V. D., and Eugene C. Howe, “The Measurement of Organic and Neuro- 
muscular Fitness,” American Physical Education Review, 29 (February 1924) 
64. 

. Cozens, F. W., and Hazel J. Cubberley, “Achievement Scales in Physical Edu- 
cation for College Women,” ResEARCH QUARTERLY, 6:1 (March 1935) 14-23. 

. Cozens, F. W., The Measurement of General Athletic Ability in College Men, 
(Eugene, Ore.: University of Oregon Publications, Physical Education Series 
1, No. 3, 1929). 

. Driftmier, Erma, “Strength Tests for College Women Entrants,” REsEarcH 
QuARTERLY, 8:1 (March 1937) 80-85. 

. Garfiel, Evelyn, “Measurement of Motor Ability,” Archives of Psychology, g 
(1923) 47. 

. Halsey, Elizabeth, “Relation between Certain Measures of Mental and Physical 
Ability in College Women,” Master’s Thesis, Wellesley College, 1922. 

. Humiston, Dorothy, “A Measurement of Motor Ability in College Women,” 
RESEARCH QUARTERLY, 8:2 (May 1937) 181. 

. Hyde, Edith I., “National Research Study in Archery,” RESEARCH QUARTERLY, 
47:4 (December 1936) 64-73. 

. Johnson, Granville, “Physical Skill Tests for Sectioning Classes into Homo- 
geneous Units,” RESEARCH QUARTERLY, 3:1 (March 1932) 128-136. 

. Johnson, W. L., “Objective Tests in Basketball for Boys,’ Master’s Thesis, 
University of Iowa, 1934. 

. Kistler, Joy W., “The Homogeneous Grouping of Junior and Senior High 

School Boys for Physical Education Class Activities,” RESEARCH QUARTERLY, 

8:4 (December 1937) 11. 

McCloy, C. H., “The Measurement of General Motor Capacity and General 

Motor Ability,” SupplEMENT TO RESEARCH QUARTERLY, 5:1 (March 1934) 

46-61. 

McCloy, C. H., “A New Method of Scoring Chinning and Dipping,” REesEarcu 

QUARTERLY, 2:4 (December 1931) 132-143. 

McCloy, C. H., “Recent Studies in the Sargent Jump,” ResEARCH QUARTERLY, 

3:2 (May 1932) 235-242. 

. McCloy, C. H., “An Analytical Study of the Stunt Type Test as a Measure 

of Motor Educability,” ResearcH QuarTERLy, 8:3 (October 1937) 46-55. 

Mitchell, A. Viola, “A Scoring Table for College Women in the Fifty-Yard 

Dash, Running Broad Jump, and Basketball Throw for Distance,” SUPPLEMENT 

TO RESEARCH QUARTERLY, 5:1 (March 1934) 86-01. 

Rogers, Frederick R., Tests and Measurement Program in the Redirection 

of Physical Education, (New York: Bureau of Publications, Teachers College, 

Columbia University, 1927). 

Wayman, Agnes R., “A Scheme for Testing and Scoring the Physical Efficiency 

of College Girls,” American Physical Education Review, 28 (November 1923) 

415. 

APPENDIX 


DESCRIPTION OF TESTS USED IN ESTABLISHING 
SPORTS CRITERION 


1. Basket Shooting—This was given according to Johnson’s technique." 


The score is the number of baskets which the subject made in 30 seconds, shooting 


as 


rapidly as possible from any point on the floor. Scoring was done by partners, 


with a single timer for all baskets. 


tio 


2. Ball Toss—A rope was stretched as tight as possible between two regula- 
n height baskets. The test is similar to the basket-shooting test. The subject 


stood anywhere she chose, the object being to throw the ball over the rope and 
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catch it before it touched the floor. The score was the number of times the ball 
went over the rope and was caught in 30 seconds. Failure either to get the ball 
over or to catch it constituted failure on that particular throw. Instructions and 
demonstration were given and practice allowed. Scoring was done by partners, 
with a single timer. The test was taken on two different days and the final score 
was the sum of the two trials. 


3. Passes—A line was drawn on the floor 9’ in front of a flat wall space. The 
subject stood behind this line, threw the ball against the wall, caught it and 
repeated as rapidly as possible for 15 seconds. Instructions and demonstrations 
were given and a few practice throws allowed. The score was the number of times 
the ball hit the wall. 

4. Sand Bag Distance Throw.—This test was taken from the University of 
Wisconsin battery (unpublished). Two lines were drawn intersecting at right 
angles at point A. Using the point thus formed as a center, arcs were drawn on the 
floor, the first at 20 feet out, the second at 25 feet, etc., for 12 zones. The bags 
were 4” square, made of canvas, and weighed 1 pound each. A heavy rubber band 
was placed around the middle of the bag drawing it in in hourglass fashion to 
prevent sailing it. An overhand throw was used from behind the intersection of 
lines at point A. If the subject stepped or slid slightly over the lines, the trial was 
counted. If she stepped out 6” or more beyond the lines, the bag was not scored 
and another trial was taken. The recorder stood out in the throwing area and 
recorded the zone where the bag fell. The score was the sum for five trials. In- 
structions and demonstrations were given and practice allowed. 


5. Sand Bag Accuracy—The same bags were used as in the distance throw. 
The target on the wall was made up of five concentric circles of the same size 
as the regulation 48-inch archery target. The circles scored, from inside out, 5, 4, 
3, 2, 1. The center of the target was 4’ from the floor. The subject threw the bags 
with an overhand throw while standing behind a line 18’ in front of the target. 
An assistant stood near the target and counted the zone in which the bag hit. 
The score was the sum made on 5 throws. Instructions and demonstrations were 
given and practice allowed. 

6. Batting—Home plate was located at a distance of 36’ in front of the 
catapult. The catapult was adjusted so that the ball would pass over home plate 
at a height of approximately 3’. The balls used were 10-inch indoor, outseam balls. 
The subject had a choice of several light-weight bats. She stood in the batter’s 
box and was instructed to spread her hands apart on the bat and to bunt rather 
than swing at the ball. This was done because of the lack of speed on the ball, 
the arc through which the ball traveled, and the limited space in which the test 
had to be given. Each subject was given 10 trials, and one point was scored for 
each ball which was struck into fair territory. Instructions and demonstrations were 
given, but no practice. 

7. Kicking —The test was administered to all by the writer, who rolled each 
ball with as nearly the same amount of speed as possible. The subject stood in 
or behind the kicker’s box and was instructed to kick the ball alternately into 
right or left sides of the target area, the direction for each being called just before 
the ball was rolled. A regulation soccer ball was used and 1o trials given. The 
first 4 were rolled from line A, 18’ in front of the box; balls 5, 6, and 7 from line 
B, and balls 8, 9, and 1o from line C. One point was scored for each ball kicked 
into proper area and not rolling out of it in less than 1o feet. Instructions and 
demonstrations were given, but no practice. (See Fig. I.) 

8. Catching —The base was located 36’ in front of the catapult, and the 
machine was adjusted so that the ball would fall to the floor approximately 4 
beyond the base. A line (A) was drawn 3’ in front of the catapult. The girl was 
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instructed to stand on, or near the base, catch the ball and throw it back as 
quickly as possible against the wall beside the catapult. If a ball was dropped or 
missed it was recovered and thrown back in the same way. She knew that she 
was being scored both on the number of balls caught and time she consumed in 
getting balls back. The score was the number of balls caught out of ten. Instruc. 
tions and demonstrations were given but no practice. 





FIcuRE I 


g. Catch and Throw.—tThe scores for catching, and catch and throw were 
taken at the same time. As the ball was released from the catapult, an assistant 
who stood at the end of line A started the stop watch. The watch was allowed to 
run until the ball crossed the line again as it was thrown back. The watch was 
started again with the next ball, and continued as before. After 5 balls, a record 
was made of the number caught and the time consumed. Another 5 balls were 
taken in the same way. The score was the total time for the 1o balls. 


A DESCRIPTION OF TESTS AND INDICES USED IN 
OBTAINING THE EXPERIMENTAL DATA 


Grip Strength, Back Strength, Leg Strength—Rogers1® technique used in 
testing and scoring. 


Chinning Strength, Dipping Strength, Strength Index, Physical Fitness Index.— 
McCloy 1* technique used ia testing and scoring. 

Push, Pull—Hand dynamometer with push-pull attachment was used. Sub- 
ject heid it in front of chest, elbows out at shoulder level. 


Brace Test.—Technique of Iowa revision 1 was followed. 


Sargent Jump—tInstructions and practice were given previous to day of 
testing, and repeated on testing day. The leapmeter was used, measuring the 
distance jumped above standing height. Measurements were in centimeters. Two 
trials were recorded, the best record being used. 


Burpee Test.—® Instructions and practice were given previous to day of 
testing and repeated on the testing day. The score was the number of times, plus 
the fraction thereof, that the subject could repeat the following sequence of move- 
ments in ten seconds: from erect standing position down to squat rest, extend legs 
to front leaning rest, return to squat rest, and up to standing position. 

General Motor Capacity Score-——-Computed by the McCloy formula.1? 

Dash—Running was done down a straight course marked in zones of one 
yard, each plainly numbered. Subject assumed any starting position she desired; 
starter, wich stop watch, stood near starting line. She gave the signal, “Ready,” 
blew the whistle, and at the end of four seconds blew the whistle again. An assist- 
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ant down the course recorded the zone in which the runner was when the second 
whistle blew. 

Standing Broad Jump.—Jumping was done indoors, on a marked gymnasium 
mat, and a beat board used for take-off. Instructions were given and practice 
allowed. Three trials were given and the best used. 


Basketball Throw for Distance—Subject threw from behind a line, being 
allowed a running approach if she wished. Instructions were given and practice 
allowed. Three trials were given and the best used. 

Total Points, General Motor Ability Quotient—Computed from McCloy 1% 
scale. 

Johnson Test—Johnson’s?° method of scoring and administering was fol- 
lowed on mats with regulation canvas target. 

Dodge Run—* A demonstration was given, and the subjects were allowed to 
walk through the course so as to be familiar with the path. One trial was allowed, 
time recorded in seconds. 

Side Stepb—Two lines, 5’ 10” apart, were used. Subject stood between lines 
with a foot touching one line. On signal, “Ready,” whistle, she did a cut step 
sideward so as to place the other foot on the opposite line, and repeated back 
and forth. Score was number of trips across the space in fifteen seconds. Instruc- 
tions and practice were given. 

Shuttle Race—Two lines, 15’ apart, were used. Subject stood with toes at 
edge of line. On signal, “Ready,” whistle, she ran to touch the opposite line with 
one foot, returned to touch first line, and repeated the round trip. Instructions 
and demonstration were given but no practice. Time was recorded in seconds. 


Bass Balance Test.—The test consists of leaping on one foot into an eight- 
inch circle, without touching line or hopping about, and holding the balance, if 
possible, up to but not exceeding five seconds. A series of ten circles is taken in 
the same way on alternate feet. Score is total time used minus three times the 
errors. Maximum possible score is fifty. Minus scores were tabulated as zero. 


CONSTRUCTING THE OBSTACLE RACE 


The preliminary study was made using thirty-three sophomore women 
as subjects. Fourteen items were constructed subject to the following criteria: 
(1) necessitate handling the body in a variety of ways; (2) suitable for com- 
bining with other items; (3) require a minimum of equipment, or that which 
would be found in the average gymnasium; (4) safe enough to be administered to 
a group of college students without training. 

The events selected for use were: 

1. Start lying on back, heels on starting line in direction run is to be made, 
get up and run 30 feet. 

2. Long sitting position, back to direction of run, heels on starting line, 
get up and run 30 feet. 

3. Run 20 feet, crawl on hands and knees the length of an 8-foot mat, get 
up and run 15 feet. 

4. Run 15 feet, lie down on mat, roll over and over the length of an 8-foot 
mat, get up and run 15 feet. 

5. Run 15 feet, jump across a mat 39” wide, run another 10 feet, jump a 
second mat, and run 1o feet to finish. 

6. Run to feet, pick up a basketball lying in the course, run 20 feet and place 
in on a one-foot circle. 

7. Run 20 feet, circle twice around a jump standard in either direction 
without holding to it, return to the starting line. 
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8. Run 20 feet and do a figure eight through four Indian clubs set on the 
corners of a 5-foot square, run 15 feet to finish. 

9. Shuttle run, two round trips back and forth between two lines 15 feet apart. 

ro. Run 5 feet, step up with both feet on a stall bar bench, dismount and 
continue 10 feet to second bench and repeat mount, continue 10 feet to third 
stool and repeat, run 10 feet to finish. 

tr. Run 15 feet, crawl or roll under boom set 18 inches from floor, without 
holding to boom, get up and run 15 feet to finish. 

12. Run ro feet, hurdle or jump in any style desired over a two-foot hurdle, 
continue 15 feet to second hurdle, run 1o feet to finish. 

13. Run 15 feet, climb or vault in any style desired over box 41 inches high, 
and run 15 feet to finish. 

14. Run 15 feet to parallel bars, set 45 inches high and covered with mats, 
climb over in any style and run 15 feet to finish. 

Each event was described and demonstrated before subjects ran. Starter 
stood at starting line and gave the signal “Ready,” whistle. The timer stood at the 
finish line. In all events except No. 9, a flag representing the finish was placed 
10 feet beyond the actual finish line. The subjects were told this was the finish 
in order to secure as nearly as possible maximum speed throughout the length of 
the course, and if they slowed down before the end the lessened speed would be in 
the extra ten feet. 

The subjects ran one at a time, and had sufficient time to rest while others 
were running. Three instructors in the department of physical education acted as 
judges, watching each girl on each event, and scored her for each event according 
to skill, ease, and economy she showed in performing the stunt. Scoring was on a 
basis of 1 to 5. After all events were run, each judge gave each subject a final rat- 
ing by the same scale based on the cumulative score, her general impression of 
the individual’s ability, and by comparison with the rest of the subjects. The 
judges’ scores were then added together giving a possible rating score of 3 to 15. 

The time for each event was correlated with rating score. Table VII gives these 
correlations. Events 1 and 2 were both forms of a start, and 1 was selected since 
it gave a slightly higher correlation. The next five highest correlations were 
selected for the remainder of the race. Figure II gives the details of the events 
as they were put together. 

Subjects running the race were given the following instructions. Lie on your 
back with your heels at this line (line a). On the signal, “Ready,” whistle, get up 
and start running as quickly as possible. Run to first stool, step up with either 
foot then up with second foot, step down on other side with first foot and con- 
tinue running. Second and third stools are taken in the same way. Approach 
jumping standard from either side, circle it twice without holding on. Run back 
down the line of the hurdles, jumping them in any style you choose. Run around 
behind the two Indian clubs and come back to the boom. Crawl, roll or slide under 
any way you choose but without holding on. Get up and run to touch the finish 
line (line c) but turn back again and make two round trips back and forth between 
these two lines (c and b) before stopping. 

A demonstration of the race was then given and any questions answered. 
For failure to put both feet on the stool or to follow proper route at any time, 
the subject was stopped and ran again later. Swinging hurdles were used, and she 
was not penalized for catching her toe since it was found the time so lost made 
up for the error. 

Jumping standards with a bar across could be used instead of the boom. 
One person can act as both starter and timer. If two timers are available both can 
work at the same time, starting subjects alternately, thus keeping two going and 
saving time in administering. 
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The race was then run by the thirty-three subjects on two different days. 
Scores on the two days gave a reliability coefficient of .go. The correlation with 
ratings previously given them by the judges was .645. This was considered suffi- 
ciently high to include the trial battery. 

Later during the administration of tests to the freshmen, another group 
was given the race on successive days. The reliability coefficient on this group 
of sixty-nine subjects was .gI. 
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TABLE VII 
CoRRELATION BETWEEN TIME AND RATING oN EVENTS 
FOR OBSTACLE KACE 
Event : , Event r Event r 
— 754 “——% 547 11* 668 
2 712 7* 724 12* -780 
3 657 8 545 13 659 
4 625 9* 829 14 641 
5 513 10* -754 


* Events chosen for obstacle race. 
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TABLE VIII 
T-Scores 
Basketball 
Brace Sargent Burpee G.M.C. G.M.AQ. Obstacle Throw Dash 
(411)* (422)* (428)* = (433)* ~~ (383)* ~—_(953)* (742)* (755)* 
20 76 5380 7%80 53076 17080 2281 75 82 35 5% 298 
19 72 50 78 478 52074 165 78 2378 6478 3450 28 76 
170 4977 7 76 51071 16078 2477 6377 3348 2770 
1768 48 73 %75 50069 15577 2575 6276 3247 26 6 
16 66 47 71 %72 490 66 150 76 26 73 61 75 31 46 =. 25 62 
1564 4669 %70 48063 14574 2768 6074 3045 2488 
1460 4568 6 67 4706r 14072 2864 5973 2943 23 §§ 
13 57 44 66 Y% 64 460 59 135 71 29 60 58 72 28 42 22 52 
1255 43 65 %62 45057 13067 3057 577% 274% 21 48 
II 53 42 64 Y%60 44055 12565 3154 5670 2639 2045 
10 50 8641 62 5 55 430 52 120 62 32 51 55 69 25 37 19 41 
948 4059 %51 42050 11561 3348 5468 2435 1838 
845 3957 %47 41048 11057 3445 5367 2334 173 
743 3855 M44 40045 10555 3543 5266 2232 1630 
64% 3753 4 40 39043 10053 3641 5166 2131 15 8 
5 38 36 52 % 35 380 41 9549 3739 5065 2029 1425 
435 35 50 Ya 33 370 39 9047 3837 4964 19 27 1323 
33% 34 48 Y% 31 360 36 8544 3935 48 64 18 25 
228 3347 3 29 350 34 80 41 4034 4763 17 24 
I 2m 32 45 W%27 340 31 7537 4133 4662 16 23 
31 43 Y2 26 330 29 7034 4232 45 6r 15 22 
30 41 Y%25 320 27 65 30 4331 4460 14 22 
29 39 3 424 £310 26 60 26 4430 43 59 13 19 
28 38 Y%21 300 25 55 21 4529 42 58 
37 37 260 24 46 28 41 58 
26 35 240 19 47 27 40 57 
25 34 48 26 §=639 56 
24 32 4925 3855 
23 30 50 24 37 54 
19 26 52 24 36 52 
57 23 
' §8 21 
59 17 
“Indicates the number of subjects on which the scale is based. 
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TABLE VIII (cont’d) 














T-Scores 

Broad Basket Ball Sand Bag Catch and 
ash | Jump Shooting Toss Catching Passes Distance Throw Chinning 
55)* (751)* (415)* (412)* (411)* (430)* (435)* (424)* (423)* 
1g 82 84 82 15 80 19 81 10 66 i8 79 60 80 22 79 47 35 34 80 
8 76 8280 1476 18 76 946 1775 5878 2378 4834 30 78 
7 70 8077. 1373 17 71 841 1672 5677 2477 4933 29 78 
6 66 78 73 12 72 16 68 7 38 370 $496 £35 92 50 33 28 77 
5 62 76 70 II 70 15 65 6 36 14 69 §2 75 26 67 51 32 27 75 
4 58 74 68 10 67 14 62 5 35 13 66 50 74 27 64 52 32 26 73 
3 55 72 66 9g 65 13 59 4 32 12 62 48 72 28 61 53 31 25 73 
12 52 70 63 8 62 12 56 3 30 1158 46 71 29 59 54 31 24 72 
rr 48 68 61 7 59 II 53 2 29 10 53 44 70 30 56 55 30 23 71 
10 45 66 59 6 55 10 50 I 26 9 48 42 69 31 54 56 30 22 70 
‘9 41 64 56 5 51 9 48 017 8 42 40 67 32 52 57 30 21 69 
8 38 62 54 4 47 8 45 737 3865 3350 5829 20 68 
734 60 52 3 42 7 43 634 3663 3448 5929 19 66 
6 30 58 50 2 37 6 40 530 3461 3547 6029 18 65 
5 28 56 47 I 32 5 a7 4 27 32 60 836 45 61 28 17 63 
4% 54 44 © 26 4 34 323 3058 3744 65 27 16 62 
3 22 52 42 3 31 2 21 28 56 638 43 66 26 15 60 
50 40 22 2654 3942 7825 14 59 
48 38 1 26 24 52 40 40) = 83, «233 13 57 
46 35 0 21 22 50 41 39 88 22 I2 55 
44 34 20 49 8642 38 II 54 
42 32 18 46 43 38 10 51 
40 30 16 44 44 36 9 49 
38 28 14 42 45 35 8 47 
36 26 12 39 646 35 7 45 
34 24 10 36 6 43 
32 22 8 32 5 40 
30 19 6 28 4 37 
4 23 3 34 
2 20 2 31 
I 29 
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Changes in the Ages and Physical Meas. | 
urements of Students at the University 
of Michigan, as Noted by a Compari- 
son between Two Freshmen Groups 

(1899-1900 and 1938) | 


By CiirrorD J. HoFFMANN 
Graduate Student, University of Michigan 


status of college men has shown that the phenomena of height 

and weight increase is occurring all over the country. That is to 
say, repeated measurements taken over periods of years show this to be 
the trend. This particular study was undertaken with the thought that 
to consider body measurements other than height and weight might 
increase available knowledge and contribute some further data to this 
general topic of widespread interest. 


Piss of from a number of past investigations concerning the 


PURPOSE 


The purpose of the study was to compare the mean anthropometric 
measurements of a group of University of Michigan male students of 
yesteryear to the corresponding mean measurements of a present-day 
group at the same institution. In addition to age, these measurements 
include: height, weight, muscular, expanded and contracted chest girths, 
the girths of both upper arms in the normal (arm down) and con- 
tracted (arm up) positions, the girths of the thighs, and the girths of 
the calves. 


SOURCE OF DATA AND METHOD OF PROCEDURE 


There are on file in Waterman Gymnasium at the University of | 


Michigan yearly records containing the individual anthropometric meas- 


urements of various entering freshmen groups. Records of the total | 


number of cases as examined and recorded during the years 1899 and 
1900 were collected, as were the records for the students comprising 
the 1938 entering group. This approximate forty-year time interval 
was selected for two reasons: first, to insure a favorable comparison 


of groups separated by more than a single generation and second, be | 


cause of the number of cases and the accuracy of the available data. 

The study is limited in that the 1785 cases used were selected be 
cause of the availability, content, and accuracy of the records on file. 
The definite number of cases (607) comprising the early group con- 
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stitute the total number of male entrants examined upon entering the 
University during the school years 1899-1900 and 1900-1901. The 
number of cases (1178) making up the modern group represent only 
those male students that entered the University in September, 1938, 
as freshmen with no previous credit for college physical education. 
That is, detailed anthropometric records are not recorded at the present 
time of students entering with advanced standing or of those entering 
the graduate divisions of the University. 

Each measurement was completed and recorded through the exam- 
iner’s utilization of a definite measuring technique. These methods, 
similar to those outlined by Seaver** were employed during the years 
1899 and 1900 just as they are today. 

In treating the data used in the study the complete measurements 
of each case were transposed from the available records on to Hollerith 
cards, according to a previously arranged code as is required when using 
the Hollerith system for purposes of tabulation. Notations were made 
on each card to include: case number, age, height, weight, three chest 
girths, four arm girths, and two thigh and two calf girths. The various 
mean measures were computed for each group and are presented in 
table form in order to obtain a general picture of the freshman 
physique of ’99-’oo in contrast to the freshman physique of ’38. 


TABLE I 


PERCENTAGE FREQUENCIES OF THE AGES OF Two Groups OF ENTERING 
MALE STUDENTS AT THE UNIVERSITY OF MICHIGAN 
(1899-1900 AND 1938) 








Percentage Frequencies 








Age (1899-1900) 1938 
(607 Cases) (1178 Cases) 
17 and under ... a heater aad wie eee 6.9% 29.6% 
edb 5:k boo wonton kann ease ue ease on 20.9 46.4 
ibs cde sn edn otbinn daca dkohaneneanee 17.2 12.5 
GR Dias x0 4:0: 2.0 shea Pew eee ee 14.5 5.5 
EE wb bak ae sas does Saeed a make 16.7 2.7 
IE = av gin ce: Wh ia RR a 238 3.3 





THE RESULTS 


The Age Distributions—As demonstrated in Table I, it is obvious 
that the distribution of ages for the two groups of students are quite 
unlike. In the early group the largest number of cases were 22 years 
of age or over, whereas in the 1938 group the greatest percentage were 
in their 18th year. It is interesting to note the reversal of percentages 
in the two groups concerning the 17 years and under level and the 22 
years and over level. The mean for the 1899-1900 group is 20.71 years, 
while the mean for the 1938 group is 18.65 years. 





* Numbers refer to Bibliography at end of article. 
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Table II illustrates the mean measurements for each group of fresh- 
men. This table presents a picture of the average male student of 1900 
as compared to the average student of 1938. 

The 1938 student entered the University 2.06 years earlier in life 
than did the freshman in 1899-1900. He was taller than his predecessor 
by 1.01 inches and was 7.27 pounds heavier. These latter increases 
are very significant ones in themselves, and even more so because 
of the accompanying decrease in age. The muscular chest girth 
shows a positive increase of .29 inches in the 1938 student. This isa 
very small difference, but is significant because of the increase in height. 


TABLE II 


CONTRAST OF THE MEAN MEASUREMENTS OF THE 1899-1900 AND THE 1938 
UNIVERSITY OF MICHIGAN GROUPS 














Measure Means Means Difference 
(1899-1900) (1938) 

TG LMG hy ceod rad wae neha 6a 0.608 0% 20.71 Yrs. 18.65 Yrs. — 2.06 Yrs. 
Ril kai aia aa nnkt-0's 8 aes 67.88 Ins. 68.89 Ins. + 1.01 Ins. 
Ns Sc ca kbs ween.) 00a oe 137.07 Lbs. 144.34 Lbs. + 7.27 Lbs. 
CTE 5. saws ainaesevess 34.83 Ins. 35.12 Ins. + .29 Ins. 
Ciest Tepemnded wc csc ccccs Sobke 35.21 34.98 — .23 
eS 32.48 32.00 — 48 
OR, on concn orecesss 10.60 10.81 + .21 
TD cece ahas ss 240-0 0,0 11.48 11.82 + .34 
IID: oo bc cece wees snc 10.35 10.63 + .28 
OI io . c ih ameiksbdeineaiesia's 11.20 11.56 + .36 
CE ocak wenes aaa eden nas 20.22 21.09 + 87 
ois oo eibr aihsbia-a 6 0.06.4;04 6:0 13.58 14.02 + 44 
EE a ts x5 dae eR a kas 20.07 20.99 + .92 
ER ie ne ee ene 13.59 14.00 + 41 





In the chest expanded measurement we have a decrease of .23 inches 
between the means of the two groups, demonstrating that the average 
expanded chest of the 1938 freshman was slightly less than was that 
of the 1899-1900 student. The contracted chest girth of the later stu- 
dent is shown to be less in girth than the corresponding measure for the 
1899-1900 student, a difference of .48 inches. By subtracting in each 
case the contracted mean measure from the expanded mean measure, we 
find that the actual amount of so-called chest expansion ability is 2.73 
inches for the 1899-1900 student and 2.98 inches for the 1938 man, 
showing an increase of .25 inches. 

As to upper arm measurements, we note in table II that the positive 
increases are small in each girth. Average muscular girth (arm up) 
shows an increase of .34 inches on the right arm and .36 inches on the 
left arm. The normal measure (arm down) shows an increase of .21 
inches on the right and .28 inches on the left. In both cases the increase 


of the left arm exceeds the increase of the right arm. The girth of the | 
expanded upper arm (biceps contracted) is greater on the present-day | 


freshman and also, the power of expansion has increased. The 1899- 
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1900 student increased the dimension of his upper, by contracting the 
biceps only .88 inches, whereas the 1938 student increased the dimen- 
sion 1.01 inches. This is also true of the left arm; in this case the 
power of expansion has increased from .85 to .93 inches. 

Average thigh measurements of the two groups demonstrate the 
right thigh to have a larger girth than the left in the 1899-1900 group. 
In the later group (1938) we have a reversal of this, in that the left 
thigh shows greater average girth than does the right. The difference in 
both cases is approximately the same. There has been a positive in- 
crease of girth in both thigh measures of the 1938 group over the early 
group, amounting to .87 inches on the right thigh and .92 inches on 
the left. 

The increase of calf girths is about the same for both left and right 
calves. The right calf of the modern freshman has increased .44 inches 
over that of the student of yesteryear and the left calf shows an in- 
crease of .41 inches. The left calf of the 1900 freshman was slightly 
larger than his right, a difference of .o1 inches, whereas the right calf 
of the 1938 student is some .03 inches larger than his left. 


CONCLUSIONS 


The 1938 freshman at the University was decidedly younger, taller, 
and heavier than his predecessor of 1899 and 1900. 

The mean age, height, and weight measures of the 1938 Michigan 
group display differences (in comparison to the early group) which 
are in accord with the findings of similar comparisons at other institu- 
tions as published in past investigations. MacKinnon and Jackson? 
compared groups of Minnesota students separated by a thirty-year time 
interval and the results showed evident changes between the groups. 
The changes between the student groups at the University of Michigan 
are even greater than those exhibited at Minnesota. At the University 
of Cincinnati, Chenoweth’s* study of student groups, involving a 
twenty-year time interval, showed only a slight increase in age but 
exceptional increases in height and weight. These latter changes are 
greater than those at Michigan, but it must be remembered that the 
Cincinnati groups contained relatively small numbers of cases. 

The anthropometric girths of arm, leg, and chest all show positive 
increase in the 1938 group over the 1899-1900 group, with ihe excep- 
tion of the chest expanded measurement. Here the difference appears as 
a decrease in average girth for the 1938 group. The thigh seems to have 
added the greatest increase to its circumference, almost a full inch on 
each leg. Concerning the calf measure, the 1938 freshman had a calf 
girth (on the leg) just about one-half inch larger than his fellow of 
1900. These last mentioned results would tend to support the conclu- 
sions of Bowles‘ (Harvard) concerning greater increases of girth on 
the upper sections of extremities than on the lower sections. 
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All of the increases in dimension of body parts are in keeping with 
‘the average weight gain of some seven pounds, but it must not be for- 
gotten that there has also been an accompanying gain in height which 
would tend to compensate for the gain in weight and so detract from 
its (the weight gain) influence on body parts. However, in this case 
the various increases in girths have made themselves obvious in spite 
of the increased height of the average individual. If the weight in- 
crease were to compensate the height increase, then only increased 
muscular development would sustain the increases in size of body parts 
which have made themselves evident on the 1938 student. 

As mentioned previously, increased gains in girth for all the anthro- 
pometric measurements referred to in the study were evident on the 
average freshman of 1938 with the exception of one measure, that of 
chest expanded. The mean for this measure represents merely a limit- 
ing girth after complete inhalation and in no way refers to power of 
chest expansion or an indication of lung capacity. In this case the 
mean girth for the modern group was less than the mean girth for the 
early group. However, in compensatory fashion, the mean contracted 
chest girth for the 1938 group was less in dimension than was this 
same girth for the 1899-1900 group. The actual range of expansion 
figure, as measured from contracted limit to expanded limit, is greater 
for the modern group. The difference in the mean limit measures be- 
tween the two groups may be something which is unaffected by total 
body weight and height increase, and may merely be a question of 
elasticity of muscle tissue. 

The normal dimensions for both upper arms demonstrate an in- 
crease in girth by the 1938 group and also, there is an increase in the 
muscular girths. The range from normal to the expanded limit is greater 
on the part of the average 1938 freshman. The gain in total body 
weight might account for the increased girth of the arm in normal po- 
sition, but any substantial increase of the girth by contracting the biceps 
is presumably due to muscular development. Results of this study 
show that the average freshman of 1938 possessed greater power of 


expanding the upper arm upon flexing the biceps than did the average 
freshman of 1899-1900. 


The Possible Causes—Much research has been completed in the 
past concerning the increase in size of the average college student over 
his predecessor of previous years. Many of the investigators have of- 
fered, in their publications, personal opinions as to the possible (and 
probable) causes for this phenomenon. In the main, these discussions 
by various individuals are similar in content. It is believed that the 
increasing size of the college student has been, and is, affected by such 
factors as: better care in infancy and childhood; less communicable 
disease; higher standards of living; a higher degree of intelligence 
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among people in general; also, better environmental and hygienic con- 
ditions, including diet, clothing, exercise, and medical care; finally, in- 
creased activity and the marked development of physical educa. ‘on. 

This study has indicated that in addition to an increase in height 
and weight, the average male student of today exhibits a presumably 
greater muscular development of body parts in comparison to his pre- 
decessor of yesteryear. Increased physical activity and the great ad- 
vance of physical education are probably the most pertinent answers to 
this occurrence. 
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A Survey of Recreational Interests and | 


Pursuits of College Women 


By RutH Toocoop 


Assistant in Physical Education 
Milwaukee-Downer College 


HE relative importance of training for wise use of leisure time 

as an objective in physical education is a matter of some ques- 

tion. Although individuals differ in the emphasis which they give 
to recreational activities, all will agree that they have become an 
established unit in any physical education program. The value of the 
present physical education curriculum as far as its contribution to rec- 
reation is concerned can best be measured by its effect on the students 
involved. Knowledge, therefore, of those activities in which students 
participate during their leisure time will give a good indication of the 
associations they have made between physical education activities and 
leisure-time pursuits. By means of a survey of the entire field of 
recreation, that is to say literature, drama, music, home recreation, as 
well as sports, conclusions might be drawn regarding the importance 
given by students to physical activities in their recreational pattern. 


STATEMENT OF THE PROBLEM 


It has been the purpose of this study to discover the recreational 
interests and pursuits of college women in the Central District of the 
American Association for Health, Physical Education, and Recreation. 
We hoped to find out what college women do with their leisure time. 
We also hoped to discover what students want to do, how a list of their 
recreational desires would compare with a list of the activities in which 
they have had instruction, and lastly, in what activities they feel the 
need for instruction. 


RELATED INVESTIGATIONS 
The Leisure Hours of Five Thousand People,* a survey conducted 
by the National Recreation Association, attempted to find out what 
people do in their free time. Their study included both men and women, 
employed and unemployed, and all possible educational variables. 
Saxman carried out a study in 1926 to evaluate physical education 
activities for leisure-time use.* Craig made a study of recreational 
preferences of college men at the University of Illinois.* Cameron also 
A summary of a r.ner presented at the annual convention of the Central Associa- 


tion of Physical Education for College Women, Minneapolis, Minnesota, March 29, 1938. 
* Refer to numbered Bibliography at end of article. 
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carried out a study of the recreational activities of three hundred thirty- 
five business and professional men in Iowa.* Stuhr made a study of 
interests and abilities as a basis for program planning.® Waggoner also 
carried out a study of interests as related to the physical education 
program.® Lee reports a study made at the University of Nebraska 
of recreational preferences of entering freshmen women in the fall of 
1934." At Wellesley College, an interesting survey was carried out by 
Weidamann and Howe covering recreational interest of all four classes.* 


PROCEDURE 

A list of all colleges included in the central district was first com- 
piled, and preliminary questionnaires were sent to the department of 
physical education for women in each of the institutions included in 
this list. This questionnaire attempted to analyze recreational admin- 
istration and facilities in each specific school. It included such data 
as the size of the town in which the college is located, enrollment in 
the college, per cent of students working, range of student budget, 
size of physical education staff, and a subjective rating of recreational 
facilities. The results of these questionnaires were tabulated and 
twelve institutions chosen for further study. These twelve represented 
four different types of institutions and were considered to be as nearly 
as possible typical of the entire group to which they belong. 








TABLE I 
INSTITUTIONS INCLUDED In Tuts Stupy 
Universities: State Colleges: 
1. Kansas University, Lawrence. 1. Kansas State College, Manhattan. 
2. Colorado University, Boulder. 2. Iowa State College, Ames. 
3. Missouri University, Columbia. Teachers Colleges: 
Liberal Arts Colleges: 1. Northeast Missouri Teachers Col- 
1. St. Olaf College, Northfield, Minn. lege, Kirksville. 
2. Grinnell College, Grinnell, Iowa. 2. Northern State Teachers College, 
3. Cornell College, Mt. Vernon, Iowa Aberdeen, South Dakota. 


3. Colorado Teachers College, Greeley. 
4. Moorhead Teachers College, Moor- 
head, Minnesota. 





A second questionnaire form was assembled for distribution among 
students in physical education classes of the twelve selected institu- 
tions. On the first page of this form the student was instructed to 
check only those activities engaged in during the past year. The stu- 
dent was also asked to check her classification, major and minor de- 
partments, living arrangements, total number of hours per week spent 
attending classes or meetings, or working for pay, tuition, room and 
board. It was believed that these facts might be used to advantage in 
interpreting recreational participation and interest as the amount of 
time available is, no doubt, one of the most important items in de- 
termining the character and extent of student recreation. 
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In choosing the list of activities included in the form, an attempt 
was made io select a representative sample, since it would be impossi- 
ble to cover the entire field of recreation. Physical education activities 
were placed first because the study was sponsored by that department. 
These activities included sections on individual sports, team sports, 
outing activities, aquatics, and dancing. Other sections were included 
on leadership, dramatics and stagecraft, hand-craft, art, music, home 
recreation, literature, motoring, and a miscellaneous section including 
such items as contests, puzzles, eating between meals, etc. Part II on 
the last page of the questionnaire included a check list of specific types 
of radio programs, a section on “dating,” and another on clubs and 
organizations. 

A total of 3,400 questionnaires were sent out. These forms were 
addressed to a member of the staff of the physical education depart- 
ment. They were distributed among the classes and in most cases were 
made out and returned during that class period. 

During the entire treatment of these data the four types of colleges, 
i.e., universities, state colleges, liberal arts colleges, and teachers col- 
leges, have been treated as separate units. The four classes have also 
been kept distinct. The living conditions as recorded on the first page 
were divided for this study into two groups, those living at home and 
those “abroad,” a term which has been coined to mean the entire group 
of dormitory, sorority, and rooming house arrangements. This group 
was combined because of the resulting small numbers in more detailed 
separation. Hours working for pay, tuition, board and room appeared 
to be one item of greatest variation and the one which would be apt 
to have the greatest influence on recreation. The range of working 
hours fell quite easily into three groups, those not working, those 
working less than twenty hours per week, and those working twenty- 
one hours or more per week. 

Following these divisions the questionnaires were sorted into types 
and the answers tabulated. Percentages were calculated on every item 
for each group in order to make comparisons. 


INTERPRETATION OF THE DATA 


In considering the recreational interests of the entire group of col- 
lege women, determined by combining the four types, we find surprising 
similarity between the activities ranking high for college women and 
the similar list compiled by the National Recreation Association in its 
study of five thousand people. 

Apparently the recreational activities of college women are very 
similar to the activities of the average citizen. Whether or not the 
character or quality of the recreation is any different is a point which 
cannot be ascertained from present available data. 

Comparing recreational participation in each of the four types of 





s! 


C 


~ = ww OL, 





npt 
SSi- 
ties 
ent. 


ded 
me 
ling 

on 


and 


ere 
art- 
ere 


Bes, 
col- 
also 
age 
and 
oup 
oup 
iled 
red 
apt 
‘ing 
ose 
ity- 


tem 


col- 
sing 
and 

its 


ery 
the 
lich 


RECREATIONAL INTERESTS OF COLLEGE WOMEN 93 


institutions studied we find again considerable similarity. The same 
similarity can be noted in an identical study made by Johnson for two 
atypical schools, namely, the University of Minnesota and Stephens 
College.® 

The possible responses for the section of the questionnaire form 
dealing with participation were either occasional or often participation, 
so a further sorting was made to compare this variable. On the whole 
the often participation lists included more inactive forms of recreation 
than did the list of activities highest in occasional participation. 

A comparison of the tables for various classes, freshmen, sopho- 
mores, juniors, and seniors, within each type of institution, shows no 
noticeable differences in the general recreation pattern, the same list 
of activities being as high for seniors as for freshmen. It would seem, 




















TABLE II 
Hicuest ACTIVITIES ON BASIS OF TOTAL PARTICIPATION 
College women N.R.A. study 
1. Dating at movies (92 per cent) 1. Newspaper 
2. Picnicking (84 per cent) 2. Radio 
3. Radio (83 per cent) 3. Fiction 
4. Newspaper (81 per cent) 4. Conversation 
s. Funny papers (79 per cent) 5. Non fiction 
6. Hiking (78 per cent) 6. Auto riding 
7. Eating between meals (72 per cent) 7. Visiting 
8. Novels (70 per cent) 8. Movies 
9. Social dancing (69 per cent) 9. Swimming 
10. Letter writing 





also, that living conditions as we have analyzed them into the two 
groups, “home” and “abroad,” have very little effect on recreation. 

Working conditions were recorded as zero work, work 20 hours and 
less per week, and work 21 hours and more per week. A slight drop 
in participation percentages can be noted in comparing the zero work 
group and the 21 hours and plus group on the column of “often” par- 
ticipation. Such a relationship does not hold true, however, for the 
“occasional” participation column. In fact, in a great many cases, the 
21 hours and plus group is higher in “occasional” participation than 
the zero work group. The relationship between hours of work and 
recreation is probably a more individual matter, some students both 
working and taking part in many activities while others, though they 
do not work, take part in only a few recreational activities. Treating 
the data in large groups as has been done in this study makes any con- 
clusion regarding individual range of interest inaccurate. 

In separate columns of the questionnaire the student was asked to 
check those activities in which she had had instruction, the activities 
in which she would like to participate and those in which she felt the 
need for instruction. 








RESEARCH QUARTERLY 








“S2[QU} 1934] 0} Satjdde aj0u ewes egy “adA} yey} JO SoUTZEBEUI IO 4 
“S2[qU} 1238] 0} Satjdde a30u sues aqy “6 “d “79 “do ‘uosuyof , 








voz tg ogt Llo 60S ozl 
! sjuapnjs Jo Jaquinn 
(quad 10d +g) (qua9 sad SZ) (qua 19d 0g) (quao sad $2) (quad 13d 9Z) (quad sad $9) 
sdojs YIM Su10j,0;y suneq OIpey Suryoo) somes pied OIpey ‘or 
(3u99 19d ¥g) (quad sad SZ) (qu99 sad £g) (yu90 13d 62) (quad sod 62) (qu99 319d gg) 
sdiuy, Surutej}1930q Surure}19}U0q S[PAON Sulure}i93uq Surureziajuq *6 
(juao sad $g) (ua9 sad $2) (ua9 19d £g) (qua9 3sad 1g) (jua9 sad og) (juao sad £4) 
sioded Auun,y sdiy suneg Sulure}4193uq orIpey S[PAON ‘8 
(qua9 rad Sg) (qu99 sad 9Z) (jua9 sad +g) (quad sad zg) (quad sad 1g) (qua9 sod SZ) 
Supuep [eros dysa3Iq7 siapeay sdiuy goded Auung S[SAON 4jsasIq7 Siapeay °*Z 
(qua9 rad 9g) (quad sad 62) (quad sad 9g) (quad 10d £g) (3ua9 19d 1g) (qua9 sad SZ) 
4uez1[odoulso> SurpActg 4ysaZiqT siapeayy j{uezyodouisoD suneg Zupuep [eos ‘9 
(jua9 sod 2g) (qu99 rsd £g) (u99 13d 9g) (zua9 10d +g) (quad sad tg) (yua9 sad £4) 
SuruWIwWIMs gouep [e1ID0S jaded Auung Suryousid Suryood Suneg °S 
(qua9 zed 4g) (3ue9 sad 4g) (quad 3ad gg) (qua2 sad Sg) (quad sad 2g) (qu99 13d 62) 
jadedsman S[PAON suneq suri j{uezodousog suneq ‘+ 
(jua2 sad gg) (qua9 13d 06) (jua2 rad 06) (zua2 13d gg) (qua2 sad 6g) (jua9 13d zg) 
SPPAON Surly Jadedsman orIpey siadedsman jaded Auuny ‘¢ 
(jua2 isd 16) (quao sad 16) (ua9 sad £6) (quao sad gg) (jua2 19d 06) (qua9 33d £g) 
suneq Jadedsman Surry suneg Suryipy Suryousig *e 
(jus sad 26) (ua 19d $6) (qua rad $6) (qu99 sad 76) (quad sad 06) (qu99 310d 6g) 
Zuryoustg juevzyodousos SuryoMsig Jadedsman saded Auung Jadedsman ‘I 
*939][09 «POSIUUIPT $a3a[[0D saZa[]0D $aZa[[OD SOTPISISATUL) 
susyda3s Sywy [eisqryT 9381S siayoea y 








NOILVdIOILUVg TIVLO], 40 SISVG NO S@ILIALIOY LSaHOI{ 
Ill FIEVL 





w 
oa 


SATIONAL INTERESTS OF COLLEGE WOMEN 


RECRI 




















(qua2 3ed oF) (qua2 sad SP) (qua2 sed oS) (jua2 sad gr) (quao sad Lt) (qus2 sad fh) 
SZururez19}uq S[PAON suneq spied yenboiy Suryorustg *S 

(qua sad 1+) (qua2 ed 9+) (yus2 sad z$) (qua0 sed gt) (jus0 sed gh) (ju39 sad Sb) 
spie) ure}19}0q squua} aqey sduy _ Sprea reqaseg ‘¥ 

(jus2 sed gS) (quso sod 9) (jua9 zed $$) (qua9 sad of) (qua9 aad £$) (jzu29 13d 9) 
Sul10j,0J sduy, Zunseod Q}VYS 19] [OY ure}19}Uq BurypArtg *f 

(jua2 sed z$) (qu99 sed 6+) (yua0 sad 6S) (qu99 sad 1S) (qua sad £$) (qua2 sad oS) 
Burp Arig QzRYS 1I][OY azBYs sJIyOY Suneq azJeYS 190 QVYS JIlOY “z 

(quao sod +S) (qua2 sad 6+) (quad sad 09) (jua9 sad $$) (quad sed $$) (qua sad zS) 
QJVYS 1I[OY spied yenboig yenbo1ig suneqg yanboiy *I 

*#939][09 Pe} OSOUUIPL saZa][OD sazal[op saZaqjoR SatISIBATUL) 

suayda3s syIy [es9qryT 3381S sigyoeVay, 
NOLLVdIOILUVg ‘IVNOISVOOQ LSaHOIH 
A @TavL 

(jua9 sad gS) (qua9 sad zh) (qua2 sad $$) (ju29 sad 1S) (qus9 sed 1S) (qua2 sad gr) 
jfuejzyodousoa S[PAON Suryipf Suryousig Suryoo) Suneqg ‘Ss 

(ua 13d gS) (ua9 sad 1S) (qua2 sad gS) (jua2 sad 9S) (qua9 sed £$) (7u99 13d 2S) 
jaded Auungy aouep [eos saded Auuny jaded Auuny Surpustig oIpey ‘v 

(ua9 19d 6S) (qua0 10d +S) (qu09 sad 79) (qua2 sad gS) (zu99 sad 9S) (qua9 sad 9S) 
SJPAON Suryty Suryousig aouep [B1I9I0S oIpry jaded Auuny ‘ft 

(qua9 1ad z9) (qua saad SS) (qu99 10d 79) (jua9 sad 6S) (qu39 13d 19) (3u39 sad 09) 
ladedsm3aN ,uezodoutso’) oIpey oIpey jaded Auuny souEp [BIOS ‘Z 


(3u99 sad 69) 
aouep [e1Dos 


(3ua9 sod 12) 
Jadedsman 


(ju99 10d 99) 
Jadedsman 


(qua9 Jad $9) 
jadedsman 


(zu99 sad $9) 
jadedsman 


(3ua> 10d 99) 
Jadedsman 





#232[/0D 
suayda3s 


#2} OSSUUIPY 


saZatjoD 
SHY [es9qry] 


sasa[joy 
9781S 


$aZa][07D 
sigqoVay 


SoI}ISIQAIU() 








NOILVdIOLLiVgG 


NaladQ ISaHOI}] 


AI W1avL 


“SI1QE} 1978, OF Sayjdde a30u owes oy “edA} yeY) JO SouIZeBEUI IH 4 


*S2108}) 10181 0] solldde a10u sures auT 


"sé 


“d ‘+929 *do ‘nacunar 








96 


RESEARCH QUARTERLY 


A list of the five highest activities from Table VI, the percentage 
of students who have had instruction in activities, would include: 
basketball, volleyball, swimming, baseball, and clog and tap. In com. 















































TABLE VI 
PERCENTAGE OF STUDENTS WHO Have Hap INstRUCTION IN ACTIVITIES 
Teachers State 
Activity Universities Colleges L. A. Colleges Colleges 
Fr.Soph.Jr. Sr.| Fr.Soph.Jr. Sr.| Fr.Soph.Jr. Sr.| Fr.Soph.Jr. Sr, 
Total Number 
of Students 325 220 Or 84|270214 25 26/221 135 74 50|400192 52 31 
Archery 27 32 45 32] 16 29 37 34] 50 44 48 70| 16 25 33 45 
Baseball 42 52 60 62| 10 43 68 46] 48 48 22 46] 14 46 42 & 
Basketball 50 56 57 56] 53 46 76 69| 65 67 65 48] 57 56 42 78 
Clog and Tap 35 40 43 52] 29 40 56 58| 34 36 42 50] 29 27 29 42 
Cooking 35 36 26 26] 35 39 44 19| 40 41 48 40] 42 47 40 71 
Diving 20 30 41 44| 14 27 28 54| 24 37 37 38] 25 33 46 55 
Dressmaking 31 28 37 30] 41 36 44 27| 41 41 46 28] 44 46 39 55 
Folk Dancing 18 26 46 36] 22 39 56 58] 13 33 39 38] 19 27 32 52 
Glee Club 32 29 37 31] 33 34 32 46] 46 37 37 40| 29 41 31 32 
Hockey 23 26 36 37| 7 21 52 38] 28 34 41 30] 14 28 31 49 
Instrument 37 37 45 44] 32 40 52 31] 49 50 43 44] 44 41 33 36 
Soccer 26 27 29 32| 24 33 64 42] 22 37 26 30] 22 29 15 45 
Swimming 40 58 63 56| 34 54 52 69| 44 65 76 66] 52 60 52 8 
Volleyball 45 57 62 52] 44 43 60 34] 53 65 22 44] 48 49 56 71 
Minnesota* Stephens* 
Fresh. Soph. Jr. Sr. Fresh. Soph. 
Total Number 
of Students 63 68 22 31 106 98 
Archery 29 50 55 38 34 38 
Badminton 16 25 46 38 20 20 
Baseball 44 50 50 68 46 40 
Basketball 48 68 73 65 50 41 
Bridge 13 24 36 26 31 36 
Choir 25 19 36 39 34 23 
Cooking 32 46 59 52 32 29 
Clog or Tap 43 35 55 61 51 55 
Deck Tennis 27 41 23 42 19 14 
Diving 24 32 50 35 33 31 
Dressmaking 38 35 55 48 36 39 
Field Hockey 21 25 32 48 18 17 
Glee Club 29 28 46 32 34 33 
Golf 21 24 32 35 36 35 
Instrument 44 40 59 68 30 33 
Knitting 27 23 23 39 33 35 
Soccer 19 41 18 55 30 23 
Social Dancing 33 26 32 61 40 42 
Swimming 41 57 77 74 56 62 
Volleyball 44 50 59 32 48 32 
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paring these activities in which they have had instruction with their 
participation, we find that basketball is seventeenth in rank of par- 
ticipation for universities, fifteenth in teachers colleges, seventeenth in 
state colleges, eighteenth in liberal arts colleges. Baseball is only 
slightly higher than basketball in participation, perhaps due to sum- 
mer participation. Volleyball is fourteenth in participation rank in 
universities, eighteenth in teachers colleges, eighteenth in state col- 
leges, and seventeenth in liberal arts collges. Swimming shows the 
closest relationship between instruction and participation: eighth in 
universities and teachers colleges, tenth in state colleges, and fifth in 
liberal arts colleges. 

Examination of Table VII, the percentage of students who would 
like to participate in activities, will show individual sports ranking 
very high. 

Considering the entire group, archery is found to be high in student 
desires. In each group, golf also ranks high—in the 40 and 50 per cent. 
Sailing is high in all institutions, and especially in liberal arts colleges. 
Skiing, ice skating, canoeing are next in order, and are also high. 

From responses given regarding the activities in which students 
would like instruction, the following are the highest: golf, riding, 
skiing, swimming, diving, and sailing. 

It is interesting to compare this list with those activities in which 
students have had instruction. Such a comparison reveals swimming 
as the only duplicate activity. Apparently in swimming there is a 
greater desire for advanced instruction than in any other activity. 
Aside from swimming, none of the activities desired is included in the 
average program. 

In comparing this same list with those activities in which students 
participate, no relationship appears, swimming being the only activity 
from this list which appears among the twenty-two activities highest 
in participation. Bicycling, camping, and hiking, three activities which 
are high in participation and desires, are notably low in desire for in- 
struction. In contrast to the participation rankings which place home 
recreation and reading high, students’ desires are turned toward more 
active outdoor sports. 

It is interesting to note also that the entire list of activities in 
which students desire instruction, especially archery, golf, sailing, ski- 
ing, ice skating, and canoeing, is made up entirely of activities well 
adapted to mixed groups of men and women students. 

A special study was made of dating as a recreational interest, and 
it was broken down to seven more specific units to give it more mean- 
ing. These divisions were (dating): at home; attending sports events; 
attending movies; attending plays, concerts, etc.; attending parties and 
dances; participating in sports; and riding in a car. 

“At movies” and “at parties and dances” rank the highest in all 
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Teachers State 
Activity Universities Colleges L. A. Colleges Colleges 
Fr.Soph.Jr. Sr.| Fr.Soph.Jr. Sr. | Fr.Soph.Jr. Sr.| Fr.Soph. Jr. Sr, 
Total Number 
of Students 325 220 gi 84]270214 25 26/221 135 74 50|400192 52 31 
Archery 45 14 44 47] 51 50 40 46] 48 45 42 26] 53 61 52 38 
Badminton 27 34 37 30] 21 29 52 46] 45 39 32 14] 22 21 23 16 
Basketball 29 34 32 25| 33 34 40 38] 38 36 31 32] 34 33 19 32 
Bicycling 42 36 37 40] 43 46 64 31] 44 43 41 42] 37 36 40 §5 
Camping 36 32 26 27] 34 41 48 31] 45 44 48 28) 33 41 27 26 
Canoeing 17 50 43 39| so 48 56 38| 54 57 54 12| 46 47 42 4 
Clog and Tap 29 27 28 32| 39 40 40 27| 40 47 39 30| 35 35 33 32 
Diving 36 39 31 45) 38 38 48 31] 51 49 43 24] 40 48 35 36 
Fencing 25 38 45 31| 24 22 37 27| 49 41 39 22] 27 31 27 32 
Golf 42 40 46 42] 40 45 44 31157 55 49 42] 46 47 42 55 
Hiking 38 25 20 21] 25 32 44 27] 42 37 34 24] 33 33 27 13 
Horseback Riding | 21 41 42 38] 37 41 56 42] 50 53 58 38] 5I 49 42 52 
Ice Skating 39 39 39 39] 45 43 52 38] 46 46 45 36] 49 49 40 52 
Rifle 34 34 32 27] 36 31 40 31] 35 40 43 26) 37 35 39 36 
Rowing 38 38 30 27] 34 38 56 27] 47 46 41 4] 30 41 33 36 
Sailing 38 49 41 44] 47 46 56 42| 64 61 60 18] 43 51 35 36 
Skiing : 38 41 50 44] 46 40 44 50] 51 49 46 28] 39 41 40 39 
Social Dancing 34 32 24 24] 33 33 40 23] 34 3% 26 12) 38 37 31 45 
Swimming 40 40 33 20] 42 36 48 31] 36 43 39 38] 49 46 39 45 
Trips 34 33 18 36) 33 39 68 34] 36 37 34 22] 38 37 27 23 
Minnesota* Stephens* 
Fresh. Soph. Jr. Sr. Fresh. Soph. 
Total Number 
of Students 63 68 22 31 106 98 
Archery 46 44 41 45 38 38 
Bicycling 21 37 41 42 43 34 
Bowling 35 36 36 39 39 27 
Camping 25 47 46 26 42 33 
Canoeing 29 46 59 26 42 34 
Clog or Tap 19 40 27 32 31 26 
Cooking 27 29 41 23 32 27 
Dance Parties 21 34 32 29 38 23 
Diving 32 41 36 35 38 30 
Entertaining 25 29 41 23 32 27 
Fencing 30 35 23 35 34 18 
Golf 40 44 36 35 43 33 
Hiking 16 38 41 16 37 25 
Horseback Riding 49 46 59 42 47 31 
Ice Skating 21 41 2 35 39 21 
Knitting 29 32 55 48 26 24 
Photography 24 46 39 52 30 23 
Rowing 25 40 32 23 28 21 
Sailing 43 62 64 45 40 38 
Skiing 21 38 46 35 37 36 
Social Dancing 24 38 27 32 37 27 
Swimming 24 47 2 42 48 30 
Trips 27 41 36 29 38 22 
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four types of institutions. Participating in sports, however, is rela- 
tively low. If student desires for activities were satisfied (golf, arch- 
ery, ice skating, riding, sailing, etc.) the percentage of participation 
in sports events with dates might be raised. Noting the high percent- 
age, also, of dating at home, and remembering the list of activities in 
which students have had instruction (basketball, volleyball, swimming, 
baseball, clog and tap) it would seem that very few, if any, of the 
activities which students learn in physical education classes can be 
continued in mixed home recreation. 

An additional study of interest in clubs recorded low percentages, 
on the whole, when one considers the number of clubs known to exist. 
The highest percentage of membership in universities, teachers colleges, 
and state colleges is in social sororities. Other clubs high in percent- 
age of membership are Y.W.C.A., music, protestant church clubs, and 
W.A.A. Further investigation shows that desires for membership, the 
clubs to which the students would like to belong, are almost exclusively 
limited to sports clubs. 

In a special study of the physical education activities in which stu- 
dents would like to participate, certain activities were found to be 
noticeably low. These were: aerial darts, clock golf, handball, paddle 
tennis, tether ball, track and field, tumbling, lacrosse, and speedball. 
In the case of all the activities except track and field and tumbling, 
the percentage of those who had had instruction was also low. 


CONCLUSIONS 


The above interpretation of the data collected is in many ways 
inadequate. Although general trends have been noted, it is hoped that 
further study will clarify these ideas and give, in addition to group 
analysis, a more accurate picture of the individual and the range of 
her recreational interests and activities. From this study, however, it 
becomes evident that: 

1. The highest participation is in inactive and indoor forms of 
recreation. The desires expressed, however, are for more active, out- 
door sports. 

2. Surprising similarity can be noted in the recreational interests 
in students of the four types of institutions. This statement was also 
confirmed by Johnson’s specific study of two atypical schools. 

3. The list of recreational interests among college women closely 
resembles the list published by the National Recreation Association 
regarding the leisure of five thousand people. 

4. Living conditions in terms of home and abroad appear to have 
very little effect upon the character and extent of recreation. 

5. No general statements can be made regarding the effect of hours 
of work on recreation. It appears to depend to a great extent upon the 
individual. 

6. In general, the activities which have been taught in physical 
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education classes have been organized team games (swimming being 1 


an exception). 

7. The activities desired by the highest percentage of students are 
individual activities and are all adapted to use in mixed recreation. 

8. Activities desired by the greatest number of students are gen. 
erally those which would probably be available only if provided for 
by the institution. 

SUGGESTIONS 

Further studies on the following problems are suggested from the 
data: 

1. Analysis of individual questionnaires to discover range of recre- 
ational interests. 


2. Study of major department and its relationship to recreational 


interests. 

3. Comparison of participation and interest in indoor and outdoor 
activities. 

4. Further analysis of those activities in which interest decreases 
during college years. 

5. Interviews to check results. 

6. Study of the communities from which these students come. 

7. Special study of summer activities. 

8. A study of graduates to determine their recreational participa- 
tion. 

9g. Further analysis of institutions here studied to determine 
whether student desires are possible in their environment. 

10. Study of the relationship of activities, ie., what activities are 
associated together in the individual’s recreation pattern. 
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Health Problems of the Self-Supporting 
Student 


By Pau B. CornELy, M.D. 
Acting Director, University Health Service 
Howard University, Washington, D. C. 


much investigation. The publications on student health during 

the past fifteen years show a very acute scarcity of articles on 
this phase of the work. During this period we have only been able to 
find one full article and scattered bits of information. Therefore, this 
discussion is based partly on the meager references in the literature and 
partly on our personal experience in student health work which by no 
means has been very extensive. 

The first question that must obviously be discussed is whether or 
not the health status of the self-supporting student is any lower than 
that of the rest of the student body. Bradshaw studied the health 
records of 1,673 students entering Oberlin College in September, 1926, 
and continuing throughout the year.’ Four hundred twenty of these 
students, or 25 per cent, were partially or wholly self-supporting. He 
found that of the self-supporting students 306, or 73 per cent, made 
1,202 visits to the health service, or 2,862 visits per 1,000 persons as 
compared to 697 or 56 per cent of the independent students who made 
2,515 visits or 2,007 visits per 1,000. Thus it is seen that the working 
students had 43 per cent more ambulatory illnesses. It might be said 
that ambulatory illness is not a good criterion for the comparison of 
the health status of these two groups since the working students, realiz- 
ing the importance of keeping as fit as possible, may visit the health 
service much more frequently and for many more minor conditions 
than the non-working students. However, we find this same sort of 
disparity when we consider hospital illnesses. The self-supporting 
group spent 37 per cent more days in the hospital than the independent 
students. In this connection it is interesting to note the variation be- 
tween the sexes. The 233 self-supporting men had a rate of 657 hos- 
pital days per 1,000, while the independent men had a rate of 490; 
on the other hand, the self-supporting women spent 2,032 days per 
1,000 as compared to a rate of 1,197 for the independent women—a 
difference of 835 days per 1,000 women. There is no doubt, therefore, 


ie health of the working student has not been subject to very 





_  * Presented at the Sixth Annual Meeting of the Mid-Atlantic Section of the Amer- 
ican Student-Health Association, Charlottesville, Va., April 8, 1938. 

1L. W. Bradshaw, “Health of the Self-Supporting College Student,” J.A.M.A. 
90 (June 2, 1928) 1775-6. 
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that the health status of the working student is lower than that of the > 
student in better financial circumstances. 

What then are his health problems? It is our opinion that the 
most important health hazard of this group is chronic fatigue. In ad. 
dition to lack of sleep and the physical energy which must be spent 
on his job, the college life of the working student is monotonous, his 
daily program has in it more routine, and his responsibilities are more , 
numerous. This combination of factors leads to chronic fatigue and 
in turn this condition expresses itself in a variety of ways. The greater 
number of minor and major health problems may be traced to it. Head- 
ache, muscular soreness and pain, flabby musculature, subnormal tem- 
perature, low blood pressure, dizziness, disturbed and restless sleep, 
capricious appetite, loss of weight, lowered mental tone, nervous insta- 
bility, and many other minor complaints are expressions of this con-— 
dition. In addition to this, there are some important problems which 
deserve mention. 

The body resistance of the individual with chronic fatigue is ob- 
viously very low. Thus he easily falls prey to the acute respiratory 
infections, and so the incidence of this condition appears to be higher 
in this group. In the Oberlin study, the self-supporting students had | 
a rate of 595 upper respiratory infections per 1,000 individuals as com- 
pared to 436 for the independent students. This is a difference of 36 
per cent. Here again these figures must be taken with a degree of 
reservation. Working students with respiratory infections may visit 
the dispensary more frequently than independent students. Smiley, 
in 1924, showed that the majority of respiratory infections are not 
reported to the health service.’ Incidentally, it was shown in this same 
study that tobacco, dust, gas, sleep, constipation, drafts, foot wear, | 
bathing, perspiration, and mouth breathing do not seem to play an 
important part in the incidence of colds. Nevertheless, it is agreed 
that body resistance is important in determining susceptibility to re 
spiratory infections, and no doubt these conditions must be more prev- 
alent in self-supporting students. 

In discussing body resistance, one necessarily thinks of tubercu- 
losis. Various reports on the incidence of tuberculosis in the different | 
colleges and universities were reviewed in order to discover whether or 
not mention was made as to the frequency of the disease in the group 
of working students. In none were we able to find this information. 
Although we do not have any statistical data with which to support 
our contention, it is our opinion that tuberculosis is no more frequent 
in this than in any other group. The disease is only important in s0 
far as the management of the latent lesion is concerned. The student 


2D. F. Smiley, “A Study of Acute Infection of the Throat and Respiratory Sy 
tem,” J.A.M.A. 82 (Feb. 16, 1924) 540. 
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in good financial circumstances who is discovered to have such a con- 
dition may and does remain in school under supervision. This cannot 
be said for the working student. In practically all instances, he must 
withdraw and wait until the disease is arrested. This appears to be 
the most important aspect of this subject. 

Mental problems may also be a part of the symptom-complex of 
chronic fatigue. These may take a variety of expressions depending 
upon the mental pattern of the individual. The inability to maintain 
a high level of nervous energy because of lack of sleep, worry, and 
other factors may cause instability, pessimism, a loss of health desire 
and satisfaction, nervousness, mild neuroses, and myriads of other 
maladjustments. A recent investigation of Raphael is worthy of note.* 
Five hundred twenty-six individual students, 411 men and 115 women, 
were seen because of some mental problem. In 14.9 per cent the pri- 
mary factor in precipitating the presenting situation was fatigue, and 
in 14.6 per cent pressure of outside work was either the primary or 
secondary factor. 

Even suicide or the development of a suicide complex may be 
traced to chronic fatigue. Raphael, in another study of 3,021 college 
students, found that in 313 or 10.2 per cent suicide or the possibility 
of suicide was an important element in the specific case situation.* In 
14 cases, fatigue was a precipitating factor; and it was of primary 
or of immediate significance in the development of this complex in 
81 cases. 

The discussion of mental problems would not be complete without 
a word about the problem of inferiority complex in the working-student 
group. There is no doubt in our mind that the feelings of inferiority 
are more commonly found in this group. This is also borne out by a 
study of Gardner and Pierce.® They showed that 53 per cent of the 
men and 65 per cent of the women who earn their expenses in part or 
whole were in the group confessing inferiority and the individual cases 
exhibiting such feelings in marked degree were almost invariably found 
to be in those earning from 60 per cent to 100 per cent of their college 
expenses. This was especially true among the women students. 

Another group of health problems are those which are specifically 
concerned or inherent in the particular job in which the student is 
employed. This is a motley group which varies with each type of work 
or working condition. For instance, students working as postal clerks 
may suffer from eye strain, those in pressing establishments may report 


8 T. Raphael, “The Question of Suicide as a Problem in Mental Hygiene,” Am. J. 
Orthopsychiatry, 7 (Jan. 1937) 1-14. 
_.*T. Raphael, “Four Years of Student Mental Hygiene Work at University of 
Michigan,” Mental H ygiene, 20 (April 1936) 218-31. 
5G. E. Gardner, and H. D. Pierce, “Inferiority Feelings of College Students,” 
J, Abn. Psychology 24 (April-June 1929) 8-13. 
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burns or varicosities of the veins, while waiters may visit the infirmary 
for painful shoulders or feet. This group of health conditions does not 
offer a very great burden. 

SUMMARY 


The health of the self-supporting student is poorer than that of 
financially independent individuals. The most important health prob- 
lem is chronic fatigue. It would be of value and interest to investigate 
further this whole problem, even to the extent of determining the 
effects of fatigue on the health of these students in late years after 


they have graduated. This might throw some light on the etiology of. 


the degenerative diseases such as cardiovascular impairment, chronic 
nephritis, and cerebral thrombosis. 
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Safety Education as Provided in Elemen- 
tary and High School Courses of 
Study of Large Cities 


By AGATHA R. Fosse 
Steinmetz High School, Chicago, Illinois 


HISTORY OF ORGANIZED SAFETY EDUCATION 


UBLIC schools have given attention to safety education in vary- 
Pp ing degrees since 1845. In the beginning, the emphasis was 

placed largely on remedial measures in the nature of first aid 
following accidents. Gradually schools began to emphasize prevention 
as related to individual health. By 1913 accident prevention was dis- 
tinctly stressed. However, it was not until 1922 that serious efforts 
were made to develop a national safety education program.’ Since 1922 
the activity has progressed until today the scope of the movement, as 
fostered by schools and various civic bodies, has broadened from one 
of remedial measures and accident prevention to one of an important 
aspect of citizenship and conservation.” 

While the safety education movement has been extended, the great 
social and economic complexity of the present age has multiplied daily 
hazards. The school as the agent of society has, in some measure, met 
the demand for systematic instruction regarding these hazards. Yet 
the definite need for the development of a more active safety con- 
sciousness in individuals is made apparent from a consideration of 
accident statistics.* A study of statistics concerning children five to 
fourteen years of age, the group which has received the most systematic 
safety instruction in the schools, reveals the fact that material progress 
has been made. 

The need for increased attention to safety in the public schools is 
evidenced by the fact that instruction in safety is required by law in 
eleven states. California, Connecticut, Indiana, New Jersey, New York, 
Ohio, Pennsylvania, South Carolina, Tennessee, Wisconsin, and 
Wyoming have legislated for direct safety education. In North Caro- 
lina, Oklahoma, West Virginia, Michigan, and Minnesota there are 





This paper is an abstract of a thesis submitted in partial fulfillment of the require- 
ments for the degree of Master of Arts, Division of Social Sciences, University of Chicago. 

1 Accident Facts (Chicago: National Safety Council, Inc., 1937) 4. 

2 Sidney Williams and M. B. Hillegas, ‘Realization of the Educational Aspect of the 
Problem,” The Present Status of Safety Education, Twenty-fifth Yearbook of the National 
Society for the Study of Education, Part I. (Bloomington, Illinois: Public School Pub 
lishing Company, 1926) 22. 

8 Accident Facts, pp. 4, 6-8, 10, 14. 
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indirect laws pertaining to safety education.‘ Whether or not the 
schools in these states have met the need cannot be judged by existence | 
of legislation reqviring instruction. It is very evident that some cities 
in states that have no legislative requirements are carrying on excellent 
safety activities. 

PURPOSE OF THE STUDY 


The purpose of this study is to ascertain the present status of | 
safety education in public elementary and high schools of thirty-five 
cities in the United States with a population of 100,000 or more 
through an analysis of elementary and high-school courses of study, 
handbooks, and outlines for study. 

The chief aims in the analysis are: 

1. To determine the general and specific objectives of safety edu- 
cation. 

2. To determine the means or methods by which the objectives are 
attained. 

3. To determine the place and importance of safety education in 
the curriculum. 

4. To determine the general trends in safety education. 


PROCEDURE 


Letters were sent to the office of superintendent of schools in 37 
selected cities of 100,000 population or more that were known to have 
courses of study in safety. In order to make certain that no outstanding 
courses were missed, cards were sent to the remaining 56 cities with a 
population of 100,000 or more. Of the 93 school systems contacted, 
53 replied and 36 courses of study were forwarded. Twelve other 
courses were obtained at libraries. 

When the contents of all courses were analyzed and compared 
chiefly as to objectives, organization and administration plans, three 
methods were used in presenting the facts, namely: 

1. Descriptive analysis. 

2. Statistical comparison to determine the relative importance of the 
items included, such as objectives, activities, etc. 

3. Reference. The opinions of experts were drawn upon in the 
interpretation of the facts. 

ANALYSIS 


Introductory Statements——The information given in the intro- 
ductory statements included in nineteen of the twenty-five elementary 
courses and sixteen of the nineteen high school courses varies from 
the stereotyped material of such sections to that of a more acceptable 
nature, such as, significance of the subject, scope of the course, general 

4F. R. Noffsinger, “Status of Safety Education in the United States.” (Washington, 


D.C.: Safety and Traffic Engineering Department; American Automobile Association, 
1937, mimeographed) 1-19. 
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suggestions to the teacher, attention to school safety patrol, plan for 
administration, startling statistics, general objectives, basic views on 
subject. 

Organization and Classification of Objectives——While there is lack 
of uniformity in the use of the term “objective” and in the form of 
statement, there does not appear to be any variation in the idea of the 
meaning of an objective in the twelve elementary and seven high school 
courses which definitely state general objectives and the six elementary 
and five high school courses which mention them indirectly. 

The general objectives of the various courses are of four types, 
namely: Group A, those that have to do with the individual and his 
personal safety; group B, those concerning the responsibility of the 
individual for the safety of others; group C, those concerning the 
broader aspects of safety in the community and nation; and group D, 
those that are too general for any definite classification. 

Both the elementary and high school courses give the greatest 
emphasis to the phase pertaining to the personal safety of the in- 
dividual. In the elementary grades, groups B, C, and D receive ap- 
proximately equal emphasis. The high-school courses give second place 
definitely to group C which has to do with the broader aspects of safety. 

Many of the courses examined do not distinguish between general 
and specific objectives and a few seem to confuse the two. 

Eleven elementary and thirteen high school courses state specific 
objectives. Fourteen elementary and six high school courses give no 
specific objectives. Table I shows the method of organization of the 
objectives. 

TABLE I 


ORGANIZATION OF SPECIFIC OBJECTIVES IN ELEVEN ELEMENTARY AND THIRTEEN 
Hicu Scnoor Courses or StTupy 




















Elementary High School Elementary High School 
Immediately before Subject Matter or 
By Grades Activities 
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By Topics Immediately after Activities 
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By Subjects Separate List 
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Specific objectives were classified in order to determine the 
various phases of safety treated. A study of the objectives in the ele- 
mentary grades shows that they are directed toward the formation of 
correct habits and attitudes concerning safety in the home, school, 
street; and in recreation, health, fire prevention ana fighting, civic 
safeguards, occupations, and miscellaneous activities. High school 
objectives treat one additional phase, that of automobile safeguards. 
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Table II clearly shows a wealth of different specific objectives in 
the high school courses as compared with the elementary. On the other 
hand, the elementary courses show a somewhat larger frequency of 
mention of objectives than the high school courses, indicating that 
in the lower grades it is the practice to repeat the various objectives 
in each grade in order to aid in habit formation. 


Phases of Safety Treated.—Phases of safety education treated in 
the objectives of elementary courses ranked in order of frequency are: 
miscellaneous (personal and general), street, fire, recreation, health, 
home, civic safeguards, school, and occupations. When the objectives 
treating miscellaneous phases are separaied into the two divisions, 
personal and general, the ranking is changed as follows: 


Rank Rank 
a ietiiet Gi 4.5/0 ad etal Re Street BR scaraax’ ih anacdneth haan side ee Home 
_ i Se Personal ( Misc.) Dis as ke i Gee Civic Safeguards 
ened thse as en kent reaeess Fire CR One School 
ie yeah CAs ocak <ie Recreation oe Meee ie General ( Misc.) 
PP pchitos dace bebe ce eN ede Health DP a cteSeugacueueeee Occupations 
TABLE II 


SUMMARY AND FREQUENCY OF CLASSIFIED SPECIFIC OBJECTIVES IN ELEVEN ELE- 
MENTARY AND THIRTEEN HiGH ScHoort Courses oF Stupy 
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Children leaving the shelter of the home and the personal care of 
parents need to be instructed in how to care for themselves. It is neces- 
sary to train them in how to come to and go from school safely, to 
caution them against fire hazards, to instruct them how to conduct them- 
selves in play, how to keep well and protect their health. Habits and 
attitudes of safety in places and situations which are most hazardous 
must be established and reenforced. Accordingly, objectives which 
concern the training of children in these most necessary phases of safety 
justly receive the most attention and hence are the highest ranking. 

High school courses emphasize somewhat different phases of safety. 
The great many fatalities due to the automobile are the chief cause of 
the impetus given to safety education in the high school. Fourteen of the 
nineteen high school courses examined deal exclusively with automobile 
traffic safety. Consequently the great majority of objectives have to do 
with automobile safeguards. Other phases of safety are not neglected, 
however. Safety in health ranks second, with home, miscellaneous, fire, 
recreation, civic safeguards, school, occupations, and street safety fol- 
lowing, consecutively. If the miscellaneous objectives are divided into 
the two divisions, personal and general, the rank changes as follows: 


Rank Rank 
EE ..Automobile Safeguards GR ee General ( Misc.) 
i ae nes On a eae Health Deane bbe Rib ia: nine he Civic 
Mats beaee 4% o% 6seOd Home ag School 
LL LE nbn «: ¥ > 6 el Fire gp SR a Personal ( Misc.) 
Fe . .Recreation ienin<hadvhine knee Occupations 
oe easiiatahna. ino o,4k ov Street 





The health phase of safety ranks second in high school courses 
chiefly because of the great amount of attention given to first aid. The 
emphasis placed on home safety is advisable when it is recalled that 
there were 38,500 home fatalities in 1936, non-fatal injuries to ap- 
proximately 5,620,000 persons, and a resulting economic loss of about 
$20,000,000.° Junior and senior high school students have reached the 
age when they can take on some of the responsibilities for home safety. 
Fire is a hazard at all ages. Sports are an attraction during all seasons 
for high school boys and girls. The many hazards attendant need to 
be stressed with renewed vigor during the adolescent period when 
recreation is very often unsupervised. 

Much more attention than appears in the ranking is given to civic 
safeguards in the junior and senior high schools as compared with the 
elementary grades. Many of the objectives classified under automobile 
safeguards, particularly accident prevention, traffic regulations, pedes- 


trian, and general, are also civic safeguards. 


5 Accident Facts, p. 54. 
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Occupational safety is treated in all but one of the general safety 
courses of study. 

The objectives classified under the “street” phase are from the 
general safety courses, not those that deal with the automobile ex- 
clusively. Of course, many of the objectives included under automobile 
safeguards have to do with street safety. 

There appears to be no one phase of safety that is treated in the 
objectives of all the courses, either in the elementary or high school 
grades. 


Courses of Study Organization and Content—The elementary 
courses follow the better practice in curriculum making,° 72.39 per 
cent of the specific objectives being written in terms of the pupil’s 
goal rather than the teacher’s, while only 52.15 per cent of the high 
school objectives are expressed in those terms. 

In the matter of course preparation also, more of the elementary 
courses than high school follow the best procedure. Committees of 
teachers and administrators prepared and organized the majority of 
elementary courses. Only seven high school courses definitely give 
credit to a committee of teachers and others for preparation. 

Subject matter and activities are grouped largely by grades, topics, 
units, subjects, and objectives. A number of courses use a combination 
of methods. Organization by grade predominates in the elementary 
courses. The topical organization rankes first in the high school, with 
the unit type second, although there is but little uniformity in unit 
construction. There are almost as many types of so-called unit organ- 
izations as there are units. The few elementary courses which use the 
unit plan also exhibit lack of agreement as to the conception of a unit. 

A frequency ranking of topics by grades shows a close relationship 
between objectives and topics and also a great amount of repetition, 
particularly from the kindergarten through the fifth grade. Grades six, 
seven, and eight emphasize similar topics. The two graded, general 
safety, high school courses studied treat topics similar to those em- 
phasized in the first six grades. In the three that are not definitely 
graded, occupations is a leading topic. Since fourteen of the nineteen 
high school courses examined deal with safety for drivers and pedes- 
trians, first place in the high school must necessarily be given to traffic 
safety. 

Tables III and IV, respectively, show the specific objectives and 
topics with frequency rank by grades as found in elementary and high 
school courses. A comparison of the leading topics with the classified 
specific objectives shows a somewhat closer relationship in the ele- 
mentary school. However, there is very likely a closer one in the high 
school than is evident from the table because of the fact that there were 


6 Henry Harap, The Technique of Curriculum Making. (New York: The Macmillan 
Company, 1938) 28. 
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only a few such courses with topics graded definitely, and so much of 
the work is listed under different subjects for correlation rather than 
under topics. Attention is called to the fact that all first-aid specific 
objectives were classified under health. 


Provisions for Individual Differences—Individual differences are 
provided for in the treatment of all phases of safety chiefly through 
the extensive provision for both mental and active experiences. Activ- 
ities providing experiences for both elementary and high school students 
may be classified as follows: 


Elementary School 

Games, such as, Circle Squat, Magic Carpet, Dodgeball. 

Excursions, such as, to the zoo, fire engine house. 

Dramatizations, such as, how to put in a fire alarm; the lost child. 

Collections, such as, insects, accident pictures. 

Drawings, such as, safety posters, maps, graphs, charts. 

Projects, such as, Safety Scouts, lantern slides. 

Construction, such as, Safety Town, Mr. Safety’s home. 

Demonstrations, such as, how to care for a bonfire; how to bandage. 

Miscellaneous, such as, singing, reciting safety rhymes, flying squadron 
safety talks. 

High School 

Excursions, such as, a visit to department store, factory, hotel, restaurant, 
garage, traffic court 

Dramatizations, such as, my first drive alone, actions of pedestrians, 
trial for manslaughter 

Collections, such as, advertising material to show what is being done 


with the question of safety by insurance companies, auto clubs, railroads, 
etc. 

Drawings, such as, painting a safety zone around machines in shops, 
cartoons. 


Projects, such as, Safety Council, Motor Club, traffic courts. 

Construction, such as, costumes and scenery, model garage. 

Demonstrations, such as, how to rescue a person from a burning build- 
ing; artificial respiration. 

Surveys, such as, the number of pupils who have been in traffic accidents 
during the past six months; the number of cases in which disregard for one 
or more laws was in any way responsible for the accident; locate “blind 
corners” in community. 


Miscellaneous, such as, driving tests, interviews. 

Teacher Procedure Aids—In some courses, activities are only 
briefly noted or listed, while in others they are given in great detail. 
The elementary courses include many helpful, illustrative lessons. 
Projects are described and illustrative lessons on various topics and for 
several grades are included. High school courses fail to list sample 
lessons. However, a number are a combination text and course of study. 
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The activities necessary to accomplish the objectives are present in 
a majority of the courses. 

Procedures other than illustrative lessons are also included. Some 
suggestions to aid procedure are of a very general nature. Others are 
very specific, including stenographic reports on how activities were 
carried on. 

With few exceptions, the courses using the “unit” plan of organiza- 
tion fail to include definite understandings, problems, procedures, and 
activities in accordance with the best practice in unit organization. 


Format of Courses—The general style of the courses of study was 
the final item considered in the organization plans. A larger percentage 
of elementary courses than high school are in printed form. 

It is evident that elementary courses favor the presentation of all 
material for one grade as a unit with the outline plan ranking second. 
In the high school courses the outline and text-course arrangement are 
favored. The latter plan is the trend in the newest traffic courses. The 
subject matter is discussed informally, generally in so-called units or 
lessons, followed by questions for discussion, activities, and references. 


Plans for Administration Administration plans, as revealed in the 
courses, were considered after a study of the plan of organization. With- 
out exception, the elementary courses indicate that the work in safety 
should be correlated with the regular subjects or extra-curricular work 
of the school day. 

Although the trend in the secondary school is toward courses dealing 
with traffic safety taught as separate subjects giving minor credit, all 
of the courses in general safety for the high school, as well as the ele- 
mentary, and thirteen of the traffic safety courses, suggest correlation 
with the regular subjects. 

Table V shows that more recommendations for correlation with 
English than any other one subject are found in the elementary courses. 
High school courses recommend home economics and industrial arts 
most frequently, with social studies a close second. Such practice is in 
keeping with the recommendations of safety experts. However, too 
many courses recommend correlation with such subjects as arithmetic 
and handwriting which can contribute little that is fundamental. 

The courses in traffic safety and driving in use in six cities definitely 
indicate that the work is taught as a “distinct unit” in connection with 
some regular subject. Other cities are known to present the work in this 
manner, although their courses do not so indicate. 

Recommendations for the amount of time to be spent on safety 
topics are the exception rather than the rule. Eight elementary and 
high school courses include suggestions which vary from one lesson & 
week in correlation with other subjects to forty class periods. 

Chief among administrative aids to safety education mentioned in 
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elementary courses of study is the Junior Safety Council. Some courses 
casually mention this organization while several give detailed plans for 
the organization and administration. Other administrative aids men- 
tioned specifically in the elementary courses are: School safety patrol, 
school safety committee, Parent-Teacher Association, American Red 


TABLE V 


RECOMMENDATIONS FOR CORRELATION OF SAFETY EDUCATION 
WITH OTHER SUBJECTS 











Number of Recommendations 





Subject Elementary High School 
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Social studies (or social science) .... 
Home economics and industrial arts .. 
Arithmetic or mathematics 
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Geography 
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Language 
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Physical education 
Science 
Dramatics 
Auditorium 
Citizenship 
Assembly 
Music ... 
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Composition and grammar 
Physiology and hygiene 
Activity programs 
Extra-curricular 
Agriculture 
Commerce .. 
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Cross, assemblies, campaigns and drives, safety club, safety court, and 
visual education. 

Few details concerning administrative aids are given in the high 
school traffic courses. The general safety high school courses are more 
specific in their recommendations. The Safety Club is mentioned most 
frequently. In addition to those mentioned in the elementary course, 
school newspapers and the library are suggested as aids in the high 
school. 

Agencies outside of the school recommended as being helpful in the 
teaching of safety in all grades are: the Parent-Teacher Association, 
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city safety councils, state and city automobile clubs, allied charities, 
Police, Fire, Health, and Welfare Departments, State and National 
Forest Service. 

SUMMARY AND CONCLUSIONS 


The purpose of this study is to ascertain the present status of safety 
education in public elementary and high schools of 35 cities in the 
United States with a population of 100,000 or more through an analysis 
of elementary and high school courses of study, handbooks, and out- 
lines for study. 

In response to letters and cards sent to the office of superintendent 
of schools in 93 cities with a population of 100,000 or more, 36 courses 
were received. Twelve others were obtained at libraries. 

Descriptive analysis, statistical comparison, and reference are the 
three methods used in presenting the facts. 

Safety education is provided for through courses of study in at 
least 47 per cent of the 93 cities in the United States with a population 
of 100,000 or more. Fifteen cities which supplied no course of study, 
ten of which have none, report that they are carrying on very definite 
work along this line. 

From the analysis of twenty-five elementary and nineteen high 
school courses, the following general conclusions are drawn: 

1. Objectives—Many of the courses do not distinguish between 
general and specific objectives, thereby causing some confusion. The 
recent courses are more consistent in the inclusion of specific objectives. 
In the lower grades it is the practice to repeat the various objectives 
in each grade in order to aid in habit formation. Elementary courses, 
more often than those for the high school, follow the better practice 
in curriculum making in expressing objectives in terms of the pupil’s 
goal. General safety is the objective of elementary course makers. 
Traffic safety is the outstanding objective of makers of high school 
courses. Proper emphasis seems to be placed on the phases of safety 
which need the most attention, judging from statistics for fatal acci- 
dents in different age groups as compiled by the National Safety 
Council.” 


2. Organization Plans.—Some courses show evidence of having 
given attention to scientific investigations, studies, and reports and 
have selected and organized the material according to the principles 
arrived at through research. 

Good technique in curriculum making has been followed in the 
preparation of more elementary than high school courses in that the 
majority of the former are organized by committees. One fault results 
from such procedure. The same committee often does not prepare the 
course for all grades and as a result the terminology, plan of organiza- 


7 Accident Facts, pp. 12-15. 
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tion, and arrangement of materials and activities for the various 
grades are not uniform. This does not make for easy use of the course 
and can be very annoying to a teacher, particularly in this day when 
many teachers rotate in the various grades. 

The prevailing plan of organization followed by elementary course 
makers is the grade grouping, while high school organizers prefer the 
topical. 

There is lack of agreement as to the conception of a unit, the type 
of organization which seems to be coming to the front in the most 
recent elementary and high school courses. Organizers using the unit 
plan are not careful to include definite understandings, problems, pro- 
cedures, and activities in accordance with the best practice in unit 
organization. 

Close relationship between objectives and topics is exhibited in the 
majority of elementary and high school courses. The content material 
provided and suggestions for active as well as mental experiences, if 
carried out by effective teaching, should result in the realization of the 
objectives. 

Individual differences are provided for in most courses through the 
various activities suggested. 

Several courses are outstanding in aids provided for teachers and 
pupils. 

The success with which the bodies of the courses carry out the 
introductory statements varies greatly. 

The majority of courses are printed. There is evidence of experimen- 
tation before adopting the course of study which accounts, no doubt, 
for the mimeographing of some. In some cases, however, the experi- 
mental stage is rather long. Tentative courses prepared in 1925 are 
still in use. 


3. Administration Plans—Safety topics are not generally taught 
aS a separate subject. They are taught whenever and wherever situa- 
tions arise and in correlation with regular subjects in elementary 
schools. The majority of high schools integrate safety with various 
subjects by devoting a definite period of time, varying from two 
weeks to forty periods, to the study of traffic safety particularly. Too 
many courses suggest correlation with subjects, such as arithmetic and 
handwriting, from which little of fundamental value can be obtained. 
Course makers would do better to correlate more of the safety work 
with health, geography, science, civics, home economics, and manual 
arts, which afford the richest contacts for safety. 

Recommendations in courses of study for time to be spent in 
safety education in its several phases are few. 

Authorities differ on administrative plans, but whatever plan is 
used, the school as the agent of society is required to assume the 
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responsibility for training in accident prevention as a protection against 
the unsafe environment created by modern society. 

4. General Trends—The most significant general trend is the 
upward extension of the safety education program to the high schools. 
Up to the present time the majority of cities have shown little dispo- 
sition to articulate general safety instruction in the grades with the high 
school work. Automobile traffic safety is overwhelmingly the dominant 
phase of safety taught in secondary schools. However, two of the 
newest high school courses include all phases of safety, thereby provid- 
ing the necessary articulation between the two schools. 

Text courses of study in traffic safety are appearing in increasing 
numbers. 

In connection with the emphasis on traffic safety, there is a trend 
toward the establishment of automobile driving courses in the high 
school and teacher-training courses in normal schools and universities. 
Pressure is being exerted to establish separate courses in safety, par- 
ticularly in automobile driving. An introductory course is given in 
the first year of high school or the eighth grade, followed by organized 
study in the sophomore or junior year in correlation with one of the 
regular subjects, and completed by a practice and demonstration class 
in automobile driving in the senior year. That the satisfactory com- 
pletion of such courses will be made a requirement for high school 
graduation seems probable. 

The need for a high school course of study in safety is tending to 
make school officials examine more closely old elementary courses. As 
a result, the entire school safety program is being revised as it is 
extended. 
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A Critical Evaluation of Some of the Ex- 
isting Means of Classifying Boys 
for Physical Education 


By Kari W. Bookwa ter, Ed.D. 
Instructor in Education, Indiana University 


feasible procedure which shall produce more homogeneous classi- 
fication of boys for physical education than that usually pro- 
duced by existing means. 

National surveys, state studies, and personal observation reveal 
that pupils are seldom classified for physical education except by grade 
and by sex. Leaders in the field are generally favorable to homogeneous 
grouping, usually for the purpose of making instruction in physical 
education more safe and more effective. Therefore it would seem that 
a study of means of classification is necessary. 

Following an intensive survey of the literature, analyses of certain 
classifying factors were made by means of: 

1. An experimental classification of 120 graphic representations of 
college men selected at random. 

2. Profile studies of functional tests and the criterion measure. 

3. Intercorrelations of each factor with every other factor and the 
criterion by institutional levels. 

4. Multiple correlations of selected classifiers. 

5. Administrative groupings by selected classifiers. 

The preliminary and experimental graphic study seemed to reveal 
the inadequacy of alphabetical grouping (such as would result from 
assignment to class from study hall or free period) and of classification 
by Physical Fitness Index. McCloy’s Classification Index gave indi- 
cation of being more desirable than either of the above procedures. 
Primary grouping into Strength Index thirds and secondary grouping 
within these thirds by Classification Index made an observable im- 
provement over any of the previous arrangements. Theoretically this 
administrative use of two classifying factors has the added advantage 
of providing for safety by grouping by hulk and maturity (Classifica- 
tion Index) and also for efficiency of instruction by grouping by a test 
of functional power (Strength Index). While each test might be said 
to be primarily of the nature just indicated, each is reported to be 


Tice purpose of this study is to determine an administratively 





This article is an abstract of a dissertation accepted in partial fulfillment of the 
requirements for the degree of Doctor of Education in the School of Education of New 
York University, 1939. 
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secondarily a measure of the other’s function and accordingly tends to 
be supplementary. 

Table I shows the sources and extent of the data utilized in this 
study. 

Figures 1 and 2 serve further to indicate the range, size, and nature 
of the sampling of cases for the tests and measures employed. From 
these profiles an evaluation of the functional tests and measures 
of growth and development was made. The criteria employed in the 
selection of the desirable profiles were: 

1. Regularity of progression and variability. 

2. Range of discrimination. 

3. Attenuation of the figure or absence of variation from the line of 
progression. 

4. Approximation of the line of progression to the regression line 
in perfect correlation. 
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Ficure 1. Profiles of functional tests and measures of growth and development. 
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All profiles in a figure have comparable vertical and horizontal 
ranges. The middle solid line is the profile of the averages in the ob- 
served measure for each interval of the measure of progression. The 
dotted lines either side of the average demarcate one standard deviation 
above and below the average. By the evaluative criteria Brace’s Motor 
Ability Test and Rogers’ Physical Fitness Index appear to be the least 
adequate functional measures. Grade and weight appear to be the least 
adequate growth and development measures. Force Index and Strength 
Index, progressed through Classification Index, seem to meet the criteria 
most satisfactorily. In Figure 2, the criterion score (total score on 
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FicureE 2. Profiles of criterion scores with functional tests and with measures 
of growth and development. 


seven individual athletic events)’ best meets the criteria for evaluating 
the profiles when progressed through Strength, a functional test, and 
Classification Index, a measure of growth and development. The 
criteria are least adequately met when the criterion score is pro- 
gressed through the functional test, Physical Fitness Index, and the 
growth and development measure, grade. 

Zero order correlations were obtained for each factor with every 
other factor and with the criterion in each institutional level (elemen- 
tary, junior high school, senior high school, secondary junior college, 
and college). From the composite matrix of these correlations,” certain 
trends and tendencies are observable. Table III indicates the rank 
order of each factor as determined by the “squared r” method of aver- 
aging correlations. Strength Index ranks first in the middle three levels 
and fourth in the elementary and college levels. Classification Index 
ranks first in the elementary level, second in the junior and senior high 


1 The same events as were employed in Cozens’ General Athletic Ability Test. 
2 See Table II. 
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levels, and fifth in the senior high-college and college levels. Force Index 
progresses from third rank in the junior and senior high school levels 
to second place in the secondary-junior college level and first place 
in the college level. Motor Ability ranks last in all levels but the junior 
high school in which level it ranks next to last. Grade is third from 
last in all levels for which data were available except in the senior 
high level in which it ranks next to last. Physical Fitness Index ranks 
next to last, last, third from last, fourth from last, and third from last 
in the several levels respectively. 

Multiple correlations were computed in each level for selected 
factors. No multiple correlations were found to be high (.80 to .89) 


TABLE III 
RANK ORDER BY AVERAGE CORRELATION OF ALL FACTORS AS DETERMINED FOR EACH 
INSTITUTIONAL LEVEL BY THE “SQUARED r” METHOD* 








Institutional Levels 











Secondary- 
Rank Elementary JuniorHigh Senior High Jr. College College 

Factor Av.r Factor Av.r Factor Av.r Factor Av.r Factor Av.r 
I e2. 620 S.I. 681 SI 544 SI 527 FI. 549 
2 Ht. 544 CLI. 678 CLI. 476 FI. 478 ILA.E.  .§13 
3 Age 528 FI. 658 FI. 43 PL. 473 PCL gt 
4 S.I. 523 Ht. 623 LAE. .433 LAE. .460 SI. 495 
5 Wt. gop PLI. Ser PCI. 425 CL. 458 CI. 486 
6 IAE. .416 LAE. .603 GAA. .419 GAA. .436 GAA.  .485 
7 Grade .411 Wt. 592 Wt. 412 Wt. 414 Wt. 466 
8 P.F.I. 304 Age 581 Ht. .360 Age 385 Ht. 358 
9 M.A. 224 GAA. .538 Age 342 FFI. $663 PFI. 2 
10 Grade .sog P.F.I. .330 Grade  .338 Age 313 
II M.A. .367 Grade .312 Ht. 323 M.A. .264 

12 Pz.t, 211. M.A. 255 M.A. .267 





* Henry E. Garrett, Statistics in Psychology and Education (1937) p. 284. 


with the criterion except that of Strength Index and Classification 
Index (R=.799) in the senior high school level. The regression 
equation for this combination is: 


X = .142 X S.1. — .672 K C.I. + 726.43 


Subsequent grouping of criterion scores by the statistically combined 
measures indicates that this classification was the least desirable of all 
combinations employed in the senior high level. In general, the indi- 
cations are that statistical combinations of a reasonable number of 
factors do not justify the added difficulty of administration and that 
they may be even less desirable than some measures employed alone. 
The concluding technique of analysis is that of administrative 
grouping. In this procedure pupils are ranked from high to low in a 
primary classification factor. The total group is then broken into the 
desired number of equally-sized groups by count. (In this study three 
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equal groups were formed in each institutional level.) These primary 
groups are then each broken at the mean point into two ability groups 
by a secondary factor. In the present study this sub-grouping pro- 
duced six groups, each relatively homogeneous in a primary classifying 
factor and in a secondary factor. Thus the blending or nullification 
of the effects of the separate measures, as is frequently found in statisti- 
cal combinations, is avoided and the effect of each factor is retained in 
its purity by classification by one factor at a time. 

Figure 3 exemplifies the procedure and the results in the recom- 
mended test or tests for each institutional level. The obtained numerical 
results will not necessarily be duplicated in other institutions or in 
certain localities, but the reliability of the findings seems to indicate 
that the same factors and techniques would be indicated in subsequent 
applications of the procedures employed in this study. The criteria em- 
ployed in the selection of these four recommended procedures, in 
approximate order of importance, are: 1, highest correlation of classify- 
ing factors with the criterion scores; 2, regularity of increment in 
average criterion scores of successive groups; 3, significance of critical 
ratios for successive means; 4, largest average critical ratios (nine in 
each grouping); 5, largest average difference between criterion averages 
of successive groups; 6, ease of administration of the tests required; 7, 
grouping accounts for strength, velocity, and dead weight (these factors 
are shown by the literature to be essential); 8, least average coefficient 
of variation; and 9, the least correlation of the classifying factors with 
each other. 

In summary, the findings seem to indicate that boys in the ele- 
mentary school should be classified by Strength Index alone. A reason- 
able second choice would be to classify by Classification Index alone. 
(In each instance after health findings have been accounted for.) In 
the junior high school, the preferred classification is by Strength Index 
thirds and a secondary grouping by MacCurdy’s Physical Capacity 
Index. A reasonable second choice was found to be Physical Capacity 
Index primary thirds and Classification Index secondary grouping. 
In the senior high schools the preferred grouping is by Strength Index 
alone, but a reasonable second choice would be to classify first by 
Strength Index and secondarily by Physical Capacity Index. In schools 
in which the junior and senior high schools are organized under the 
same roof, it would seem justifiable to classify all boys by the Strength 
Index-Physical Capacity Index procedure. In the college level the 
primary grouping by Force Index and secondary grouping by Strength 
Index is slightly preferable, although a satisfactory procedure would 
be the second choice, that of primary grouping by Strength Index and 
secondary grouping by Force Index. 

Not only are the groups classified by these procedures more 
homogeneous with respect to performance in individual athletic events 
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but they are also reasonably homogeneous with respect to hulk and 
maturity as measured by McCloy’s Classification Index. It is reasonable 
to expect that greater safety would result in classes so formed as well 
as increased efficiency of instruction since the boys will be structurally 
and functionally more homogeneous than is usually the case at the 
present time. 


II. 


12 


13. 


14. 


15. 


SELECTED BIBLIOGRAPHY 


. Billett, Roy O. “Provisions for Individual Differences, Marking and Promo- 


tion.” The National Survey of Secondary Education. Bulletin, 1932, No. 17, 
Monograph 13. (United States Government Printing Office, Washington, D. C., 
1933) 472 PP. 


. Bovard, John F., and Frederick W. Cozens. Tests and Measurements in Physical 


Education. (Philadelphia: W. B. Saunders Company, 1938) 424 pp. 


. Brace, David K. Measuring Motor Ability. (New York: A. S. Barnes and 


Company, 1927) 138 pp. 


. Brammell, P. Roy. “Health Work and Physical Education.” National Survey of 


Secondary Education, Bulletin, 1932, No. 17, Monograph 28. (United States 
Government Printing Office, Washington, D.C., (1933) 98 pp. 


. Cozens, Frederick W. Achievement Scales in Physical Education Activities for 


College Men. (Philadelphia: Lea and Febiger, 1936) 118 pp. 


. Garrett, Henry E. Statistics in Psychology and Education. (New York: 


Longmans, Green and Company, 1937) 493 pp. 


. Lloyd, Frank S. “Safety in Physical Education in Secondary Schools.” (Bureau 


of Casualty and Surety Underwriters, Educational Series, Vol. IX, New York, 
1933) 167 pp. 

8. MacCurdy, Howard Leigh. “A Test for Measuring the Physical Capacity of 
Secondary School Boys.” (Published by the Author, 25 Parkview Avenue, 
Bronxville, N.Y., 1933) 59 pp. 


. McCloy, Charles H. The Measurement of Athletic Power. (New York: A. S. 


Barnes and Company, 1932) 178 pp. 


. Messer, Guerdon Norris. “Critical Analysis of the Application of Rogers’ Physi- 


cal Fitness Test to Williams College Students, the Establishment of Revised 
Normal Strength Indices for Williams College Men.” School of Education, New 
York University, Ph.D. Thesis, New York, 1932. 

Nash, Jay B. The Administration of Physical Education. (New York: A. S. 
Barnes and Company, 1931) 491 pp. 


. Rogers, Frederick Rand. Fundamental Administrative Measures in Physical 


Education. (Newton, Mass.: The Pleiades Company, 1932) 360 pp. 

—. Physical Capacity Tests. (New York: A. S. Barnes and Company, 
1931) 50 pp. 

. Tests and Measurements Programs in the Redirection of Physical Edu- 
cation. (Bureau of Publications, Teachers College, Columbia University, New 
York, 1927) 166 pp. 

.“A Review of Recent Strength-Testing Literature.” Journal of Health 
and Physical Education, 5:3 (March 1934) 8. 

















A Basketball Motor Ability Test for 
College Women and Secondary 
School Girls 


By JoANNA T. DYER 
Arnold College, New Haven, Connecticut ; 


JENNIE C. SCHURIG 
New Haven High School, New Haven, Connecticut ; 
and Sara L. APGAR 
Bedford Junior High School, Westport, Connecticut 


HE scientific measurement of basketball is extremely difficult. 
It is complicated by the fact that there is a large unmeasurable 
element in the game as a whole. Even with this handicap, how- 

ever, the objective evaluation of basketball is worth attempting. 

The obvious first step in the construction of a test is analysis of 
the activity to be measured. The skills necessary to success in basket- 
ball are of two general types. Strategic ability (the- quality called, in 
general, athletic smartness), cooperative team play, tenacity, and a 
sense of timing are some of the intangibles which form one group of 
skills. The second type of skill is more or less purely motor. Included 
in this group are all the motor abilities involved in handling the ball 
and the body accurately, speedily and effectively in relation to the 
other players, and also the object of the game, that is, the scoring of 
more points than one’s opponents. 

Both types of skills are essential, although it is not yet known 
which, if either, is the more important, or in what proportions each is 
desirable. General observation has shown that the possession of high 
motor skills, alone, does not make a successful player. A person may 
be able to sink baskets continuously in practice, and yet not be able to 
score in a game. On the other hand, good strategic sense is worthless 
in a game if the player has such poor motor skill that she continually 
fumbles the ball. Whatever the relative importance of the two types 
of skill may eventually be determined to be, there can be no question 
but that the motor type of skill is of some considerable importance in 
determining general proficiency in basketball. 

A review of the literature of basketball motor ability tests for 
women and girls* impressed us with the fact that there is no one test 
which has been validated and standardized for use throughout the total 


* Numbers will be used to refer to the Bibliography at the end of this article. For 
the literature referred to here, see numbers 1, 2, 3, 6, 7, 8, 9. 
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basketball playing age range. All the available tests were constructed 
either for college women, high school girls, or for the junior high school 
level. None of them was constructed for all three levels. Some of them 
have been standardized with acceptable norms, and some have not. 

There seemed to us to be a definite need for a basketball motor 
ability test which would be suitable to the entire basketball playing age 
range, validated for each of the school levels, and provided with adequate 
and comparable norms. The present study was, therefore, undertaken 
for the purpose of producing such a test. The project involved three 
separate problems, each of which will be discussed in order: 

Problem I. Selection of test items to include in the basketball 
motor ability test. 

Problem II. Investigation of the validity, reliability, and objec- 
tivity of the test. 

Problem III. Construction of T-scale norms for the test. 


SOURCES OF DATA 

Data were obtained from four sources, on three levels: college 
women, high school girls, and junior high school girls. 

A strong tendency was noted in the preliminary experiments for 
scores to be adversely affected when the tests were given just prior to or 
during the first part of the menstrual period. Time was not available 
for a thorough investigation of this tendency. Therefore, to avoid any 
possible invalidation of our data from this source, no one was tested 
the two days prior to, or the first two days of the menstrual period. 
All testing was done during the physical education periods regularly de- 
voted to basketball. 

Arnold Data.—Arnold College, New Haven, Connecticut. Approxi- 
mately 40 women students majoring in physical education were avail- 
able for testing each year, 1936-19309. 

LaCrosse Data.—*LaCrosse State Teachers College, LaCrosse, Wis- 
consin. Scores were obtained from 25 senior and 44 freshmen women 
students, majoring in physical education during 1938-1939. 

New Haven Data.—New Haven High School, New Haven, Con- 
necticut. A total of 138 ninth, tenth, eleventh, and twelfth-grade girls 
were tested from 1937 to 1939. 

Westport Data —Bedford Junior High School, Westport, Connecti- 
cut. Scores were obtained from testing a total of 270 seventh, eighth, 
and ninth-grade girls from 1937-19309. 


PROBLEM I 
SELECTION OF TESTS FOR THE BASKETBALL MOTOR ABILITY TEST 
The problem of the selection of test items for the basketball motor 
ability test was attacked in two ways. The mechanical aspects were 





* Contributed by Miss Emma L. Wilder. 
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first studied, and it was decided that only such test items as met the 
following general criteria would be considered. Each item should be 
as objective as possible, be easy to administer and score, and require 
no expensive special equipment. The complete test should contain few 
enough subtests so that it could be administered to groups of from 
twenty to thirty players in forty to fifty minutes. These numbers and 
times were selected as the standard because most basketball classes are 
of that size, and most physical education periods are that long. Pre- 
liminary investigation showed that four subtests would be the maximum 
number which could be administered to college women within the pre- 
scribed limits. When the physical education time was less than forty 
minutes, where groups were larger than thirty players, and with the 
younger ages, two testing periods were found necessary. 

The second approach to the problem of selection of subtests in- 
volved providing answers to three questions. Of what special motor 
skills is basketball motor ability composed? What tests may be found, 
or constructed, to measure these skills? How many subtests are needed 
to measure competently the several aspects of basketball motor ability? 

Our analysis of the motor aspects of basketball revealed three 
fundamental and general skill areas; ball handling, basket shooting, 
and jumping. Ball handling includes speed and accuracy of passing 
and catching, bouncing, and general control of the body and ball while 
in motion. Basket shooting involves both accuracy of aim and speed 
of execution in scoring. Jumping ability is useful in retrieving balls from 
the backboard, intercepting passes, and for jump-balls. A confirmation 
of our analysis is found in the following quotation from Russell and 
Lange: “A study of basketball as played by girls in the junior high 
school convinced us that there are at least four fundamental skills essen- 
tial to the game. These are: (1) jumping and reaching; (2) goal 
shooting; (3) passing and catching; and (4) dribbling.” ’ Young and 
Moser also analyze basketball into practically this same group of 
elements.? 

Of the three fundamental skills thus analyzed, ball handling seems 
to involve the greatest variety of abilities. These are further defined 
as accuracy and speed of passing while motionless, and while in mo- 
tion; to a stationary player; or to a moving player. A total of twenty- 
four possible combinations result, and the same number of itemized 
skills are involved in catching. The skills of passing and catching may 
also be preceded or followed by a bounce, juggle or pivot. Basket 
shooting involves three skill factors: (1) the free throw which is sta- 
tionary and from a specified and identical spot; (2) shooting from any 
position while stationary and from any spot while in motion, and (3) 
either of these last two skills may also involve a preceding bounce, 
juggle, and (or) pivot. Jumping skill seems to have the least number of 
skill combinations. 
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This analysis caused us to decide that the basketball motor ability 
test should probably include one or more ball-handling tests; one or 
more basket-shooting tests; and one test of jumping. Experiments were 
conducted during 1936-1938 with a total of ten different subtests. 

The ball-handling tests studied were: accuracy pass,* pivot and 
pass,» 24 moving target,!» P- 7: © 9 and Edgren ball handling.’ P- 48: 2 

The basket-shooting tests studied were: nine-spot bounce and 
shoot,t bounce and shoot—ten points,!: P- 59: 6%; bounce and shoot— 
twenty points,’ °-*” and one-minute goal shoot.!: P- 2! 

The jumping tests studied were: free jump and reach,t and Sargent 
jump.* 

The data § from these experiments caused the elimination of six of 
these tests from further consideration. Four tests were retained and 
submitted to a series of experiments during 1938-1939. These four were 
retained for the following reasons: 

1. They seemed to give the greatest promise of measuring, singly 
and in combination, the skills revealed as important by our analysis. 

2. The preliminary evidence led us to believe that four tests—two 
ball handling, one bounce and shoot, and one jumping test—would be 
necessary to measure completely motor ability in basketball. 

3. Each of these tests satisfied the criteria of mechanical setup. 

4. Four tests are within the number limit considered desirable as a 
battery, on the basis of size of group and time available. 

The four tests chosen for further investigation were: moving target, 
Edgren ball handling, bounce and shoot (twenty points), and the 
free jump and reach test. 

Complete directions for the administration of these tests will be 
found in the Appendix. A suggested floor plan is also included. To 
compute the basketball motor ability test score, two processes are 
necessary. First, to convert the raw scores on each of the four sub- 
tests into T-scores by means of Tables VIII, IX, or X (Appendix) ; 
second, to add these T-scores. The result is the total scale score. 


PROBLEM II 
VALIDITY—RELIABILITY—OBJECTIVITY 


The validity of the basketball motor ability test rests upon four 
factors: the relationship between the subtests; the relative proportion 
each subtest contributes to the total battery; the amount of basketball 





*To a wall target, scoring too subjective, and difficult. 

t Original test, developed at Arnold College to discover spots on a semi-circle, ra- 
dius being distance from free-throw line to end line, which would most nearly represent 
all possible spots from which bounce and shoot might be made. Evidence conclusive in 
favor of two spots just outside free throw circle. Data not included here for lack of 
space, obtainable on request from authors. 

t Adaptation of the Young-Moser free jump test.® 

§ This evidence is not included here for lack of space. Obtainable on request from 
J. T. Dyer, Arnold College, New Haven, Conn. 
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motor ability which is measured by each subtest; and the relationship 
between the test, as a whole, and the activity it is supposed to be meas- 
uring, that is, basketball motor ability. The evidence pertaining to each 
of these factors will be discussed. 


Intercorrelations—The relationship between subtests is shown by 
the coefficient of correlation of each test with every other test. 














TABLE I 
COEFFICIENTS OF INTERCORRELATION* 
r r r r r r 
Level N MH? MB HB MF HF BF 
Arnold 109-118 53 38 45 25 .40 25 
Lacrosse 68 .30 .23 31 .06 27 34 
New Haven 68 .36 .26 27 .32 47 27 
Westport 77 56 45 41 .26 44 32 





* Pearson rs.4 The authors wish to take this opportunity to thank the Arnold College stu- 
‘ dents, Rhoda Levy, Irene Burda, W. A. Pudvah, Jr., and Lyle Benvenuti for their valuable 
assistance in checking the statistical computations. 

t Key to letters; M, moving target test; H, Edgren ball handling test; 
shoot test; F, free jump and reach test. 


B, bounce and 


The coefficients, at each level as shown in Table I, are all low, 
ranging from .06 to .56, and indicate that the tests are all measuring 
different factors. There is, therefore, no duplication, and all the sub- 
tests are probably necessary. 

Correlation with Total Scale Scores—The relative proportion that 
each subtest is contributing to the battery is shown by correlation be- 
tween each test and the whole test. These coefficients, at each level, are 











TABLE II 
Scores ON SUBTESTS CORRELATED WITH TOTALS 
Level N M 7 HO aia BD me F 
Arnold 81 82 74 83 59 
Lacrosse 68 63 63 68 69 
New Haven 68 68 76 68 74 
Westport 77 76 77 76 .60 





fairly high, between .60 and .80,*?*? and fairly consistent among 
themselves, and from level to level. They indicate that, at all levels, each 
test is making a proportional contribution to the battery, and that no 
one test item is contributing either more or less than any other item. 


Validity of the Subtests—From one to three criteria were developed 
to show, by correlation with each test, the degree to which the sub- 
tests are actually measuring basketball ability. 

Criterion A at each level is a rank order list of the players, based on 
the judgment of the experimenter as to their playing ability. 
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Criterion B, used with the Arnold and Westport data, is also based 
on expert judgment. The available cases were classified in one of nine 
categories. Plus 4 included the very best players, plus 3 the next best 
group, down through plus 2 and plus 1. The largest group, the average 
players, were included in the o (zero) category. Minus 1 indicated 
those players just slightly below the average, and so on through minus 
2 and minus 3 to minus 4, in which category were placed the very 
poorest players in the group. Criteria A and B were developed inde- 
pendently of each other, and then a careful cross check made to detect 
and remedy any inconsistencies. 

Criterion C, used only with the Arnold Data, is a rating by the ex- 
perimenter of the players while in actual games. Each player was 














TABLE III 
CORRELATION OF SUBTESTS WITH CRITERIA 

Level N M H B F 
Arnold 

Crit. A* 37 76 71 59 50 

Crit. Bj 37 80 84 84 82 

Crit. Ct 34 65 57 .66 .66 
New Haven 

Crit. At 13 47 45 .69 56 
Westport 

Crit. Aft 20 .70 -76 55 80 

Crit. Bf 35 86 80 82 80 

*C. Hull, ‘ Computation of Pearson r from Ranked Data,’’ Journal of Applied Psychology, 

6(1922)385-390. 
t Coefficient of Mean Square Contingency; C= Vp—y 
— (4, p. 392) 
t Rank Difference Method of Correlation. (4, p. 360 & Table 45) 


rated from three to five different times playing in the games of a 
round-robin tournament. The final rating was the average of all the 
ratings given each student. The ratings were done on a o to 10 point 
basis, using as a standard of excellence, actual contribution to the team 
efforts toward winning. Those players who were most valuable in 
helping the team to score, or in preventing the opponents from scoring, 
were rated 9 or 10. Other players were rated proportionately. All 
players were both guards and forwards during the games, according to 
a local rule of competition. The average ratings were then ranked, be- 
cause of the small numbers. An examination was made of the reliability 
of two of the criteria. The correlation between criterion A and criterion 
C was found to be .95, showing that these judgments agreed well with 
each other. 

Table III presents the validity coefficients of each test with the 
various criteria at the three levels. In evaluating these coefficients, two 
factors must be taken into consideration, in addition to the size of the 
coefficient. 
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First, there is the fact that in each instance the number of cases is 
small. However, the cumulative evidence of a repeated tendency, such 
as here presents itself, exhibited by numerous small groups may be 
taken as offsetting the weight of few numbers of cases. 

Second is the fact that since each test is intended to measure a part 
of basketball ability, and the criteria are representative of total basket- 
ball ability, the correlation between a single test item and a criterion 
will not be high. Coefficients ranging from .50 to .80 may be accepted, 
under these circumstances, as showing that the test items are valid 
measures of parts of basketball ability. 

Taking all these factors into consideration, the conclusion may be 
made that the subtests are reasonably valid, within the limits of prob- 
ability, based on these criteria and these cases. They are fairly con- 
sistent from level to level, which leads to the conclusion that these test 
items are probably valid for use with junior high school girls, high 
school girls, or college women. 


Validity of the Basketball Motor Ability Test —The evidence show- 
ing that the basketball motor ability test, as a whole, actually is meas- 
uring the skills of basketball is of three types: correlation of total 
scale scores with the same criteria discussed above; multiple correla- 
tion with criterion A; and the significance of the difference between 
means of various groups, using the critical ratio technique. 

The validity coefficients shown in Table IV are fairly high and 
fairly consistent from level to level. The generally accepted standard 
for validity coefficients of a battery test is .90 or better. The basketball 
motor ability test coefficients run from .76 to .g1. Evaluation of these 
coefficients must take into account the fact that the criteria all involve 
more than just basketball motor ability. The criteria used are based 




















TABLE IV 
WHOLe TEST AND CRITERIA, VALIDITY COEFFICIENTS AND MULTIPLE R’s* 
R R 
Level N r C(MHBF) C(MHB) 
Arnold 
Crit. At 37 80 .go 87 
Crit. Bt 37 86 
Crit. Ct 34 83 
New Haven 
Crit. At 13 76 80 8o 
Westport 
Crit. Af 20 QI .98 87 
Crit. Bt 35 87 97 88 7 
*Re(wupr) = V 1 — 10 — Poem) (1 — Pcu.m) ( — Wcp.mm) (1 — Mcrae)! 
(4, p. 432) 
Rc(mus) = V 1—(0lL—em) 0 — PcH.m) (1 — fcp.mn)) (4. p. 432) 


+ Rank Difference Method of Correlation, op. cit. 
t Coefficient of Mean Square Contingency, op. cit. 
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on the total picture of basketball playing ability, whereas the test taps 
only, and specifically, the motor ability aspects of the game. Each of the 
criteria used contains, to a greater or less degree, the judges’ evaluation 
of cooperative team play, strategic ability, basketball smartness, and 
other intangibles, which the test makes no attempt to measure. The 
basketball motor ability test is intended as an instrument for the 
measurement of the motor skill involved in basketball only, and there- 
fore these coefficients may be interpreted as showing that the test has 
an acceptable degree of validity. 

The multiple R’s with all four subtests in their best combination 
confirm the hypothesis that the test is a valid instrument. Multiple R’s 
with only the first three tests were computed, and are included in 
Table IV, because certain of the data led us to suspect that the ability 
measured by the free jump and reach test was not essential to basket- 
ball. The fact that the multiple R’s based on three tests closely approxi- 
mate those based on four tests indicates that our suspicion is at least 
partially confirmed. This evidence leads to the conclusion that the 
three-test battery is almost as good as the four-test battery for those 
above junior high school age. Therefore, if limitations of time would 
prevent the administration of four tests, the three-test battery may be 
used with almost the same degree of confidence at the college and high 
school levels. For the junior high school groups, the free jump and 
reach test is apparently necessary. More research is needed on this 
point. 

Critical Ratios——The value of our use of the Critical Ratio tech- 
nique in demonstrating the validity of the basketball motor ability test 
rests upon two fundamental assumptions. 

First, if two groups of players are selected, prior to the administra- 
tion of the test, one of which is known to be high and the other 
known to be low in the ability to be measured, the test may be ac- 
cepted as valid if the high group scores significantly better on the test 
than does the low group. The significance of the gap between the highs 
and the lows is determined by the ratio of the difference between the 
means of the two groups to the standard error of the difference. If 
this critical ratio is 3 or more, the conclusion may be made that the test 
has brought to light a true difference, since there are 68 chances out of 
100 that a repetition of the experiment will show a difference in favor 
of the same group as great, or greater, than the one obtained this time. 

The first half of Table V presents the critical ratio data on high 
versus low groups. For the Arnold data, it was assumed that those six 
individuals who would, at the end of the intramural basketball season, be 
elected to the Honorary Varsity were distinctly superior in basketball 
ability to the remainder of the players who were not so chosen. The 
high and low Lacrosse players were selected respectively from a group of 
twenty-five seniors, and a group of forty-four freshmen. The high and 
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low Westport players were selected from a larger group composed of 
thirty-five players. 

All the critical ratios are above the accepted standard of 3.4 P- 13 
Therefore, since the cases were originally selected because of their 
known superiority and inferiority as basketball players, the test does 
measure basketball ability. It unerringly discriminates between the 
good and poor basketball players. 


TABLE V 
CRITICAL RATIO DATA 








Standard Error Critical 

















Level N Means Diff. Means * Ratios ¢ 
Arnold 
Varsity 6 299.5 12.93 5-77 
Group 35 224.8 
Lacrosse, Srs. 
Highs 9 232.0 14.67 4.18 
Lows 10 170.7 
Freshmen 
Highs 10 207.8 6.46 3.94 
Lows 9 142.9 
Westport 
Highs 10 287.7 9.50 8.50 
Lows 10 206.5 
‘Arnold 
Pre-season 39 204.5 5.41 6.01 
Post-season 39 237.0 
Westport 
Pre-season 35 206.0 4.19 9.80 
Post-season 35 247.0. 
* Formula used in upper part, [ou et Ou, (4, p. 211) 
Formula used in lower part, Jom, + Oy, — 2m Ou Ou, (4, p. 218) 
t Critical Ratio derived from DMyM. (4, p. 213) 
Fue MyM, 


The second assumption argues that the basketball ability of a group 
can normally be expected to be greater at the end than it was at the 
beginning of a period of instruction, practice, and participation. If, 
therefore, the test demonstrates the results normally to be expected, 
that is, substantial and statistically significant increases in test scores from 
the pre-season testing period (December, 1938) to the post-season test 
(March, 1939), it would seem highly probable that the test actually 
does measure basketball. 

The instruction and participation must, of course, have been ade- 
quate. The two experimenters using this technique have had ten and five 
years’ experience teaching and coaching basketball. The groups each 
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received instruction once a week and participated in at least one game 
a week and sometimes two. Therefore, both the quality of instruction 
and the quantity of participation may be accepted as having been 
adequate. 

The second part of Table V presents the critical ratio data of the 
mean score at the beginning and the end of the basketball season for two 
levels. Both critical ratios are well over the required 3. These data indi- 
cate that a significant amount of improvement in test scores existed. 
Therefore, on the basis of our original assumption that instruction and 
participation in basketball will, normally, increase ability in basketball, 
the conclusion may be reached that the basketball motor ability test 
actually is measuring what it is supposed to measure, since it detects, 
to a significant degree, this expected increase in ability. 

Reliability of the Basketball Motor Ability Test—Factors which 
tend to make a test unreliable are reduced to a minimum in this test. 
Critical analysis of each subtest shows that the test conditions and 
equipment can be kept constant. Directions are exact, and the adminis- 
trative procedure is precise. ‘There need be no appreciable variation 
from one testing period to another in these factors. The four tests, 
taken at one time, are not so strenuous as to cause fatigue to enter the 
picture. In fact there is every reason to suppose that a second adminis- 
tration of the test, closely following a first application, by the same per- 
sons to the same group will produce the same results. 

The available statistical data on the reliability of the basketball 
motor ability test, and of each of the subtests, as developed in our 
experiments, are presented in Table VI. 

















TABLE VI 
INDICES OF RELIABILITy * 
Whole Subtests 
Level N 2. See ee Cae F 
Arnold 39 89 74 70 : 70 QI 
Lacrosse 25 OI .Q2 .69 
Westport _ _35 ___.90 62 , 89 .96 





* Formula used, 7 \ 27 


The Lacrosse data are based on scores obtained from two applica- 
tions of the tests, given from one to three days apart. The Arnold and 
Westport data are based on scores obtained before and after a four- 
month period of instruction and practice. 

This lapse of time between test and re-test naturally produces re- 
liability coefficients lower than the true reliability of the test. The 
longer the interval between tests, the more growth and development 
(especially at the high school and junior high school levels) will affect 
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the reliability coefficients. Had it been possible to repeat the test 
within a short time at these levels, undoubtedly the indices would 
have been higher. 

As it is, the indices for the whole test are .89 and .go, at the only 
two levels where it was possible to repeat all the subtests. On the basis 
of these data, and taking into consideration the lowering effect of the 
time lapse between test and re-test, it is reasonable to conclude that 
the test has an acceptable degree of reliability. 


Objectivity of the Basketball Motor Ability Test——No statistical 
evidence of objectivity is available. Proof of the statement that the 
test has an acceptable degree of objectivity rests upon a critical analysis 
of the test items. 

Two factors, in general, tend to influence test objectivity. First, the 
less the scoring of the test depends upon the subjective opinion of the 
examiner as to the quality of performance, the more objective will be the 
test. Second, the less some person, other than the player being tested, 
is involved in the testing procedure, the more objective will be the test. 

Critical analysis of the moving target test indicates that the test is 
scored on a number-of-hits basis. The only subjective opinion involved 
is the judgment of the examiner as to whether or not the hit, if made, 
occurred while the target was passing in front of the 5-foot center area. 
With a competent examiner, this minute amount of subjective judgment 
should not affect the objectivity of the test. Two persons, other than the 
subject, are required to hold and release the target. If these assistants 
are competent persons, and are properly instructed as to the height at 
which to hold the target and the precise method of release, their in- 
fluence in reducing objectivity will be negligible. Therefore, the moving 
target test may be considered to be satisfactorily objective. 

Critical analysis of the Edgren ball-handling test reveals that 
several elements are liable to subjective opinion. The examiner is re- 
quired to start the stop watch, count the number of times the ball hits 
the wall, stop the watch when the ball returns to the player’s hands 
after the tenth hit, and read the score to the nearest half-second. A com- 
petent examiner should have no difficulty in making these judgments 
accurately. No other person is concerned in the testing procedure. 
Therefore this test may also be accepted as objective. 

Critical analysis of the bounce and shoot test shows that the ex- 
aminer needs to make three decisions based on judgment, none of which, 
however, are judgments as to quality of performance. If the subject’s 
feet are not outside the free-throw circle when the shot is made, or if the 
bounce is illegal, the trial is repeated. The ball either misses the bas- 
ket completely, scoring 0; enters the basket, scoring 2 points; or 
touches the rim without entering, scoring 1 point. In each case the 
judgment is not as to worth, but only as to what actually occurred. A 
competent examiner should be able to administer this test with com- 
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plete objectivity. No other person is concerned in the procedure. 
Therefore, this test also may be accepted as satisfactorily objective. 

Judgment of quality of performance is not involved in the free jump 
and reach test, and no other person is concerned in the procedure. The 
only judgments required of the examiner are accurate observation of the 
reach height, and of the number of the shortest strip which the jumping 
player causes to move. By strict adherence to the test directions, a 
competent examiner should be able to make these observations with 
complete accuracy. 

The objectivity of each of the subtests composing the basketball 
motor ability test has been examined by the method of critical analysis, 
and shown thereby to be acceptably objective. Therefore, the basket- 
ball motor ability test, as a whole, must have an acceptable degree of 
objectivity. 

Summary and Conclusions——The subtests of the basketball motor 
ability test were selected after careful analysis of the fundamental 
motor elements of skill involved in basketball. Ten tests were investi- 
gated during the two-year period, 1936-1938. Four of these ten tests 
were subjected to further experimentation during 1938-1939, at three 
levels: college, high school, and junior high school. 

It was shown that the subtests are all measuring different aspects of 
basketball motor ability; all contribute in due proportion to the total 
score; and all are reasonably valid measures of basketball motor ability 
of college women and secondary schoo! girls. 

It was further shown that the basketball motor ability test, as a 
whole, has a satisfactory degree of validity as a measure of the basket- 
ball motor ability of college women and secondary school girls, by 
correlation with various criteria, multiple R’s, and the use of the critical 
ratio technique. 

The reliability and objectivity of the basketball motor ability test 
were subjected to critical analysis and found to be acceptable. 

Therefore, the general conclusion may be made that the test is a 
valid, reliable, and objective measure of basketball motor ability of 
college women and secondary school girls. 


PROBLEM III 
SCALING THE TEST ITEMS 


To be most generally useful, a test should have norms. No matter 
how good a test may otherwise be, without norms very little information 
may be obtained from the scores. If, for example, a student makes a 
score of 14 seconds on the ball-handling test, what does it mean in 
terms of good, average, or poor ability? A secondary consideration is 
the impossibility of combining scores such as these directly. Two of the 
tests are scored in number of times, one in seconds, and the other in 
inches. 
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Therefore, we have constructed a series of T-scales * for each of the 
subtests at the three levels. A score of 50 on any one test represents 
the performance level at the mean. A score of 200 represents the mean 
score for the whole test. Multiple R’s, as previously discussed, indicate 
that three tests are almost as effective as four, and may be used with 
college women and high school girls when limitations of time prevent the 
giving of the complete battery. If the free jump and reach test is 
omitted, the mean total score will be 150. 


























’ TABLE VII 
Basic T-ScALE DATA 

Test Level N Mean Sigma Critical ~~ Ratio 
Moving Arnold 119 6.34 2.75 A&W 3.93 
Target New Haven 138 5.59 2.75 A&N 2.30 

Westport 242 5.20 2.73 N&W 1.34 
Edgren 
Ball Arnold 118 14.99 1.80 A&W 4.07 
Hand- New Haven 102 15.84 2.78 A&N 2.66 
ling Westport 166 16.21 3.24 N&W 97 
Bounce Arnold 118 13.86 3.40 A&W 3.44 
and New Haven 71 11.02 3-44 A&N 5.89 
Shoot Westport 175 12.52 3.02 N&W 3.19 
Free Jump Arnold 119 18.62 2.39 A&W 8.2" 
and New Haven 114 14.82 2.82 A&N 11.18 
Reach Westport 270 16.47 2.34 N&W 5.69 





Reference to Table VII will show that the college scales are based 
on 118 to 119 cases; high school scales on 71 to 138 cases; and junior 
high school scales on 166 to 270 cases. All of these scales are based on 
relatively small numbers of cases, and all of the cases were obtained 
at a single institution for each level. They are, therefore, at this stage 
purely local norms. The critical ratios tend to show that performance 
levels at other institutions are likely to be similar to those we have 
found. Also of significance is the fact that the sigmas for each test are 
almost identical to all levels. This consistency of variability from level 
to level would tend to indicate that our data are probably representa- 
tive. 

The Lacrosse data were not included in the college scales, because 
they were obtained from freshmen and seniors only, and would there- 
fore have distorted the scales. Since the college scales are based only 
on data from students majoring in physical education, they may not fit 
the ordinary college group. It is possible, although by no means cer- 
tain, that separate scales will be necessary for non-major college groups. 
This point needs further investigation. 

It will be noted that the Westport scales do not include different 


* Following the general pattern provided by Cozens, Cubberly, Neilson.1 
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scales for the usual height-weight classifications. Since the numbers of 
cases available for the present study were small, it was decided to in- 
clude them all in one scale for each sub-test. To have done otherwise 
would have been to divide our cases into absurdly small units. The 
collection of sufficient data to permit scales built on some classification 
play is a project for future research. We earnestly solicit such height- 
weight data, and hope that anyone using the test will send us their 
data at any one of the levels. Such contributions will be of assistance in 
the construction of scales on a national basis. 

There are certain rather interesting irregularities in the data. The 
mean for the free jump and reach test is lower at the high school 
level than at the junior high. Apparently these high school girls lose 
their ability to jump, but regain it at the college level. Perhaps the 
fact that the high school girl is undergoing great physical changes may 
provide the answer. We find the same difference of means in the 
bounce and shoot test, possibly a result of the same general changes 
taking place during adolescence. 

Certain of the preliminary data made us suspect that only one scale 
might be needed for each test. The statistical significance of the dif- 
ference between means at each level was examined by the use of the 
critical ratio technique. The evidence is conclusive with respect to the 
free jump and reach, and the bounce and shoot tests. Separate scales 
are undoubtedly necessary for these tests. For the other two tests, the 
college scale might possibly be used for the high school level, and the 
high school scale for the junior high school students, but one scale 
would not serve for all. Therefore, although the data are not com- 
pletely definite for all four tests, the weight of the evidence is in favor 
of three different scales. These scales are presented in Tables VIII, 
IX, and X in the appendix. 
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APPENDIX 
TEST DIRECTIONS FOR THE BASKETBALL MOTOR ABILITY TEST 


Movinc TarGcet TEst 


Equipment.—A regulation basketball; two stall bar stools or chairs. A swing. 
ing target, and chalk line 10 feet from and parallel to the plane of target movement. 
Two lines, 5 feet apart, drawn on the wall behind the target, so that center of 
target, when motionless, lies midway between them. 

The target is 18 inches square, made of 1-inch boards, reinforced by 1x4 
material, and its weight is approximately 4 pounds. It is suspended by ropes from 
a height of 11 feet above the floor, in such a way that the lower edge is 3 feet 9 
inches above the floor. Harness snaps are used in fastening the ropes to top 
corners of the target, and to point of suspension. The target may be suspended 
from the back of the basketball backboard, or from any object of the proper 
height. 
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Fic. 1. A suggested floor plan for the administration of the basketball motor 
ability test to twenty-four subjects. 

Key: Circled Roman numerals locate: I, moving target test; II, ball-handling 
test; III, bounce and shoot test; IVa, reach height scale; IVb, jump height target 
svspended from rings. A, administrator, supervising; Z, examiners, provided with 
score sheets for all subjects; x, subjects, in groups of six, who rotate clockwise, 
progressing to next station immediately on completion of test; z, stools. 
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Personnel—One examiner. Two assistants to swing target, who stand on 
stools at the right and left of the plane of motion of the target. Subjects awaiting 
turn may act as these assistants. 

Procedure——To prepare the target for motion, one assistant draws it to the 
side so that its lowest corner is 6 feet from the floor. The target is held between 
the palms of the hands, and released by parting the hands, thus preventing 
momentum. (It is extremely important that no impetus be given the target on its 
release. If any pushing of the target by the assistant occurs, repeat the trial.) 
When released the target swings to the second assistant on the other side of the 
point of suspension as a pendulum. Target is released alternately from the right 
and left. 

The contestant, with ball, stands behind the 10-foot line and attempts to hit 
the target as it swings from one side to the other, and while it is passing through 
the s5-foot area. No signal for the release is given, but the assistant waits until 
subject is ready. 

Scoring —The subject’s performance is recorded as the number of times out 
of ten trials that the target is hit while it is swinging through its arc in the 5-foot 
area. 

EpGREN BALL HANDLING 


Equipment.—A regulation basketball. A wall on which ball may be bounced. 
A stop watch. A chalk line 8 feet from the wall and parallel to it. Two parallel 
lines, 6 feet apart, perpendicular to the wall. The areas formed by these intersect- 
ing lines, marked A and B, are the two areas from which the ball is thrown. 
(See Station II, Fig. 1.) 

Personnel—One examiner. 

Procedure.—The subject starts with the ball in area A, makes an angle pass 
against the wall, and then runs across the 6-foot lane, and recovers the ball in 
area B. From B she again makes an angle pass to the wall, runs to and recovers 
ball at A. This process is repeated until the ball has been recovered after the 
roth pass. If ball is fumbled and lost, it must be recovered and thrown from the 
proper area. 

If ball is recovered in 6-foot area bounce to proper area before throwing. 

One foot must be outside the 6-foot area at the time of the throw. The other 
foot may be on the floor outside the 6-foot area, or in the air, but may not be 
touching the floor inside the 6-foot area. 

For errors in procedure, repeat the trial after rest. 

Two trials are given each subject, separated by a rest period. Two people 
alternating trials will provide this rest period. 

Scoring —Time is recorded in seconds, to the nearest half-second, from the 
word “go” to the instant the ball is in the hands of the subject at A, after the tenth 
throw. The test score is the subject’s best performance of the two trials. 


BOUNCE AND SHOOT TEST 


Equipment—Two regulation basketballs. One regulation goal, free-throw 
circle and line. 
Personnel.—One examiner. 


Procedure-—The subject stands behind the center of the free-throw line, 
bounces the ball out of the free-throw circle, and shoots for goal. Ten trials are 
given, alternating right and left. Two subjects take the test at one time, one per- 
forming while the other recovers her own ball. 


Scoring —Score two points for each basket legally made. Score one point if 
the ball hits the rim of the basket without entering. 

If both fect are not out of the circle when the throw is made, or if bounce 
is illegal, repeat trial. 

Test score is the sum of points made on ten trials. 
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FREE JUMP AND REACH TEST 

Equipment.—One stool or chair. A scale on large size brown paper, gradu- 
ated in half-inches, starting at 70 inches and extending up to go inches. Attach 
this reach scale to a clear wall space in such a manner that the bottom line is 
exactly 70 inches from the floor. 

A board to which are affixed 24 graduated strips of wood. The strips hang 
free from the board, and are numbered plainly from 1 to 24. The shortest strip 
is 1-inch long; each successive strip is 1 inch longer than its predecessor. This 
provides a range of 24 inches. 

Hang this jump target from a pair of rings, or other convenient overhead 
apparatus, so that the longest strip is within the reach of the shortest girl, and 
the shortest strip cannot be reached by the tallest girl when jumping. 

Make sure that the board is level with the floor. Then measure the distance 
of any strip from the floor; the distance of all other strips may be calculated from 
this one. Prepare a chart giving the number of the strips in one column, and in 
a second matching column the distance of each strip from the floor. 

Personnel.—One examiner. 

Procedure.—measure the reach height: Subject faces the reach scale, and with 
the preferred hand reaches as high as possible, without undue stretching, and 
places the palm flat on the scale. Record the reach height of the middle finger to 
the nearest half-inch. The eyes of the examiner should be on a level with, or 
above, the height to be read. Stand on the stool provided. 

To measure jump height: Subject stands beneath the jump target. By jump- 
ing and reaching with the preferred hand, she attempts to cause a strip to swing. 
No steps are allowed. The subject chooses to start on a strip she thinks she can 
hit. If a strip is swung on the first attempt, proceed to the next highest strip. If 
the strip is not swung on the first attempt, another try is given. If she succeeds 
in causing the strip to swing at the second attempt, proceed to next highest strip. 
If the strip cannot be caused to move on either the first or second strip, her per- 
formance is indicated by the last strip she was able to cause to move. From 
the chart of strip distances already prepared, read the number of inches of her 
jump which corresponds to the number of the highest strip which she was able 
to cause to move. 

If the subject miscalculates her jumping ability, and so has to jump many 
times, allow her to rest while someone else in the group takes the test, and then 
start her again nearer her highest potential jump. Allow each subject one practice 
jump, before testing, to get the feel. 

If the height of the target has been miscalculated, and a few short girls are 
unable to swing even the longest strip, or a few tall girls can cause the shortest 
strip to move, postpone measurement of these subjects until all others have been 
tested. Then raise or lower the target as required. Only the final strip for each of 
these subjects need be measured for distance from the floor. 

Scoring.—After the reach height and jump height have both been recorded, 
subtract the former from the latter. This will give the subject’s ability in inches, 
to the nearest half-inch, to raise her body from the floor, over and above her 
standing reach. 
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TABLE VIII 
ARNOLD COLLEGE T-SCALES 





—— — 
—— 





Raw Scores Raw Scores 








T- Moving Ball Bounce Jump and T- Moving Ball Bounce Jump and 
Scores Target Hand. Shoot Reach Scores Target Hand. Shoot Reach 





100 9-5 5° 15 

99 24.5 49 18.5 
98 48 

97 47 6 13 

96 46 18 
95 10 24 45 15.5 

94 20 44 

93 43 12 

92 42 

gr 10.5 23.5 41 16 17.5 
90 40 5 

89 39 II 

88 38 

87 10 19 37 17 
86 11 23 36 16.5 10 

85 35 

84 34 16.5 
83 33 

82 11.5 22.5 32 4 17 9 

81 31 

80 18 30 16 
79 29 

78 22 28 8 

77 9 12 27 17.5 15.5 
76 26 

75 25 7 

74 21.5 24 3 

73 12.5 23 18 15 
72 17 22 

71 21 6 

70 21 20 

69 19 14.5 
68 13 18 18.5 

67 8 17 2 5 

66 20.5 16 14 
65 16 15 

64 13.5 14 19 

63 13 4 

62 12 13.5 
61 20 II 

60 10 3 

59 14 re) I 19.5 13 
58 Is 8 

57 7 19.5 7 

56 6 2 

55 5 12.5 
54 14.5 4 20 

53 19 3 

52 2 I 12 
51 14 I ° 
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TABLE IX 
NEw Haven HicH ScHoor T-ScALE 
Raw Scores Raw Scores 

T- Moving Bail Bounce Jumpand T- Moving Ball Bounce Jumpand 
Scores Target Hand. Shoot Reach Scores Target Hand. Shoot Reach 
100 50 II 

99 49 

98 23 48 16 14.5 
97 47 

96 8 46 5 16.5 

95 22.5 45 10 14 
94 44 

93 8.5 20 43 17 

92 22 42 13.5 
gI 41 

go 9 40 4 17.5 9 

89 21.5 39 13 
88 19 38 

87 9.5 37 18 

86 ar 36 8 12.5 
85 35 

84 10 34 3 18.5 

83 18 20.5 33 12 
82 32 

81 10.5 31 19 7 

80 20 30 IL.§ 
79 29 

78 10 II 17 19.5 28 2 19.5 1 
77 27 

76 11.5 26 6 

75 19 25 20 10.5 
74 16 24 

73 12 23 

72 18.5 22 20.5 10 
71 9 2I I 5 

70 12.5 29 

69 15 18 19 21 9.5 
68 18 

67 13 17 4 

66 17.5 16 21.5 9 
65 & 1§ ° 

64 13.5 14 14 

63 17 13 22 8.5 
62 12 3 

61 14 II 

60 16.5 10 22.5 8 
59 7 13 9 

58 14.5 8 

57 16 7 23 2 15 
56 6 

55 I5 12 5 

54 15.5 4 23.5 7 
53 6 3 

52 15.5 2 I 

51 15 I 24 6.5 
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TABLE X 
WeEstTPoRT DATA—JuUNIoR HiGH ScHooL T-ScCALEs 
Raw Scores y Raw Scores 
T- Bounce Jump and T- Moving Ball Bounce Jump and 


Target Hand. Scores Shoot 





100 


99 
98 


~ 


“tT 
st 


8 

20 
8.5 
9 

19 
9.5 
10 
10.5 8 
II 
17.5 17 
12 
12.5 

16 
13 
13.5 Is 
14 
14.5 

14 
15 
15.5 

13 
16 


23 


22.5 


22 


aI 


20.5 


10.5 


19 


18.5 


17 





Reach Scores Target Hand. Shoot Reach 
50 
40 
48 5 16.5 16 
47 12 
46 17 
45 15.5 
44 
43 4 17.5 
42 
4! 18 15 
40 II 
39 
38 18.5 14.5 
37 3 
36 
35 19 10 14 
34 
33 19.5 
32 
31 2 13.5 
30 20 
2 9 
28 13 
27 20.5 
26 
25 I 21 12.5 
24 8 
23 
22 21.5 
21 12 
20 ° 22 
19 
18 7 11.5 
17 22.5 
16 
15 Ir 
14 23 
13 6 
12 23.5 
Il 10.5 
10 
9 24 
8 be) 
7 5 
6 24.5 
5 9-5 
4 25 
3 
2 
I 25.5 9 
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Improving the Construction of the Essay 
and Objective New Type Examination 


By Jack E. Hewitt 


Associate Professor of Physical Education 
Department of Physical Education for Men 
Oregon State College 


recreation program today is the making and the giving of paper 

and pencil examinations. Most of us find ourselves, either at 
the middle or the conclusion of each semester, devising the essay or 
the modern new type objective examination in the hope that such tests 
will better enable us to grade knowledge achievement or improvement 
in our students. 

In the past we have given very little consideration or thought to 
the construction of such tests. Most of the examinations we have given 
violate the majority of principles of good test construction. You can’t 
throw together a group of questions an hour or so before the examina- 
tion and expect valid results. You will agree with me, I am sure, that 
such practices are very much in evidence today. If we are to give 
examinations—and believe me, I do feel that testing has its part to 
play—then it behooves each member of the profession to take this 
responsibility upon his shoulders and do the job as it should be done. 

Testing has no place in our program if the test does not serve the 
student. This is one cardinal rule that must never be forgotten. The 
old rule is still good today, that a test is only valuable when it helps 
the teacher serve his pupil better. Too much in the past we have over- 
emphasized the mastery of the particular subject matter rather than 
the actual changes that were taking place in our students. Likewise, 
we have attempted to measure individual growth in terms of mastery 
of unrelated facts or skills along a fixed line. Today’s aim of educa- 
tion—and that includes us in health, physical education, and recreation 
—is to measure, if possible, growth in terms of individual develop- 
ment of attitudes, appreciations, knowledge, skills, habits, and effective 
reflective thinking. Such a philosophy considers the individual as con- 
tinually developing, and capable of attacking and adjusting to new 
problems as they arise in the ever changing environment. 

Before going into the matter of setting forth step by step direc- 


() important phase of our health, physical education, and 


A paper presented before the Administrative Measurements Section of the American 
Association for Health, Physical Education, and Recreation, San Francisco, April 3, 1939- 
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tions in knowledge test construction, permit me to list some of the out- 
standing points for and against the essay and the objective new type 
examination. Since we use the essay examination least nowadays, this 
type will be considered first. 

Many who use the essay type examination exclusively feel that the 
essay examination, if constructed carefully and correctly, will measure 
a greater number of processes than any other type of test. The essay 
proponents feel that questions of this nature are very vital as moti- 
vating forces, in that they require more reflective thinking, organizing 
ability, and individual expression upon the part of the student than do 
other types of tests. Essay questions are not so apt to confuse the stu- 
dent, due to the fact that statements are generally broad in scope. 
Since a general understanding is more essential in this type of examina- 
tion, students are not so apt to cram into their heads before the test 
many unrelated, insignificant facts. 

On the other side of the fence, opponents criticize the essay exam- 
ination because it too often is overly subjective. The personal bias 
element is difficult to eliminate. It lacks objectivity. We all know how 
teachers’ marks vary and what a tremendous amount of time is wasted 
in attempting to grade the written examination. It has been said that 
one possessed with the ability to “gush” forth with the “King’s 
English” usually gets the best grade in the essay examination whether 
he knows the pertinent facts or not. “Bluffing” pays dividends. 

In a study made on essay examinations by The Committee on 
Improvement of College Teaching at the University of Oregon,’ it was 
found that the chief weakness of the essay examination was due to 
faulty construction of the test, rather than weakness of the essay 
examination itself. The majority of the essay examination questions 
studied in this survey showed similar mistakes. In the first place ques- 
tions failed generally to sample the subject field in question. Second, 
the questions asked were generally loose, broad, ambiguous and allowed 
a great deal of misinterpretation and “bluffing.” In many instances, 
questions were not specific enough to make way for definite answers, 
resulting in a great deal of overlapping from one question to another. 
The committee concluded that the essay test could be made more 
reliable and valid if questions were carefully stated and there were 
enough questions to sample the whole field in question adequately. 
Recommendations made were that essay questions should be of a prob- 
lem-solving nature. Good essay questions should require a certain 
amount of analyzation, interpretation, application of principles, syn- 
thesis, organization, comparison, criticism, and the enumeration of 
facts. 

1Committee on the Improvement of College Teaching, “Essay or Traditional 
Type Examinations as Used at the University of Oregon,’ University of Oregon, 1931. 
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MODERN NEW OBJECTIVE TYPE EXAMINATION? 


The disciples of the modern new objective type examination can 
likewise be criticized for their faulty test construction. Most of the 
tests we find in our profession are hurriedly put together, usually the 
day before the examination is to be given. Little or no actual thinking 
has been given to the validity and reliability of the questions them- 
selves. Upon close observation we find questions poorly worded and 
stated. Give-away words such as “always,” “never,” “all,” “sometimes,” 
and “usually” are frequently used. Statements are confused by using 
two or more complete ideas in one question. Double negatives are 
used. Worse still, we find questions answered by some other previous 
question. Generally the English used in statements is poor, and samp- 
ling of the activity or skill in question is often inadequate. The con- 
clusion from such poor test construction results in nothing more than 
complete failure to accomplish our objectives. 

If the objective test is carefully constructed according to accepted 
principles, we find numerous advantages. In the first place, personal 
bias, teacher or subjective element, is eliminated; sampling of the 
subject in question can be far more extensive; scoring is much quicker 
and easier. From the student standpoint, “bluffing” is out. Real think- 
ing may be evinced by using various types of questions, notably the 
multiple response and completion. 

In making the objective type examination, important steps to 
follow are: 


1. Set up the Criteria—What are the objectives of the course? 
What particular factors should the students possess? 

a) Elements or objectives determined by: 

(1) Judgments of competent persons in field. 

(2) Analysis of courses of study or texts. 

(3) National committee recommendations. 


2. Validate the Criteria —If your criteria valid, your test will 
show: 

a) Improvement of scores for different age levels, or, 

6b) Improvement of: scores after instruction. 

c) High correlation with outside criteria—another similar test is 
given and scores compared with your test. 


3. Setting up Component Parts of Your Test.—From your experts, 
one to five, (not more than ten necessary) or from your readings 
(number of pages given to particular phases) you can ascertain im- 
portance of the various test elements. 

a) The following is an illustration of the important elements for 
a Tennis Knowledge Test, with weightings and percentage evaluations. 


2 Jack E. Hewitt, “Comprehensive Tennis Knowledge Test,” Research QuARTERLY, 
8:3 (October 1937) 74. 
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(1) Fundamentals of the game. 


OG) DONE, nonce csccncscianes 10% 
(b) Forehand drive ........... 10% 
(c) Backhand drive ........... 10% 
(4G) Chem Bed TEE kc cesdancee 2% 
' 3. eee Te 3% 
Vi eae ee 3% 
[20 MN 6 ue ions 0+ ees enncae 27% 
We GER: she dix asda sadeewes 40% 
oe: fee eee ee 25% 
(3) Playing situations. 
Oe Pain nh0cuenceioeen 12.5% 
Ce) DE 605s sass cena 12.5% 
Tee G85. . icde Cceenadabese 25% 
VE eg § Pepreree orret ee ore 5% 
(5) Equipment for the game .............. 5% 





Total 100% 


b) Decide upon the total number of questions you will have in 
the final battery. Also, whether you will make one or two forms, e. g., 
forms A and B. 


(1) If you start out with 200 questions, you can determine from 
your percentages the number of questions for the component parts of 
your test, e. g., if you have allowed 40 per cent for fundamentals of 
the game, then you should have a total of 80 questions out of 200. 
This weights the questions that are deemed most important in your 
activity. 


c) Next you must decide which technique you will use.* 
(1) True and false questions. 

(2) Recall questions. 

(3) Completion. 

(4) Multiple choice—three or five question type. 

(5) Diagrammatic. 

(6) Yes and no. 


d) Drafting the items. 

(1) Best to write each item on a 4x6 card—giving the answer to 
the question and where the item was taken, e. g., author and page. 
(Essential in case of rechecking.) 

(2) All items on your cards will be listed under the major topics 


8 See G. H. Ruch, The Objective or New Type Examination (New York: Scott, 
Foresman and Co., 1929). 
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for your test, e. g., all questions on serving in tennis will come under 
& 

(3) Best to have 30 per cent to 50 per cent more questions than 
you plan to use, for this allows for elimination of poor questions. 

(4) Sort questions into groups under your major headings from 
your cards. 


e) Rechecking the items. 

(1) Read statement over for poor wording or misinterpretation. 

(2) Avoid the following in your statements:* 

(a) Obsolete words. 

(b) Bad phrases. 

(c) Give-away words, as only, never, always, usually. 

(d) Avoid misspelled words. 

(e) Avoid abbreviations. 

(f) Avoid tricky use of singular and plural words. 

(g) Avoid all modifiers which do not aid to clarify the thought 
expressed. 

(h) Avoid ambiguous use of “that” or “those.” 

(i) Avoid an omitted subject or predicate. 

(j) Avoid slang. 

(k) Avoid first person statements—always put statements in third 
person if possible. 

(1) Avoid any statement in which the answer of one statement is 
contained or suggested by another question. 

(m) Avoid, if possible, degree or comparison statements, for usu- 
ally two out of three degree or comparison statements are true. 

(n) Avoid, if possible, cause and reason clauses, for usually two 
cut of three cause and reason clauses are false. 

(c) Lastly, avoid “always” and “never” statements, for usually two 
out of three of these questions are false. 


f) Put your items in order of difficulty. This can be done by 
having two or more teachers in the field or in your school who have 
had some experience in the particular activity rate each item from o 
to 10, 10 being the hardest. Easy items must come at the beginning 
of the test, hard ones toward the end. After you have given the test, 
tabulate for each question the percentage of students getting the state- 
ment correct or wrong. Beginners will miss over 50 per cent, while 
the advanced group should answer over 75 per cent right. Eliminate 
poor statements—those too difficult or too easy. 

g) Instructions essential throughout your test. Instructions must 
be specific and clear. Tell students how the examination will be 


4C. C. Weideman, “How to Construct the True-False Examination” (New York: 
Bureau of Publications, Columbia University Contributions to Education, No. 225, 
Teachers College, Columbia University). 
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answered, e.g., 7 for true and O for false. If you do not want your 
students to guess, include in your statement that “guessing reduces 
your score,” etc. 

h) Scoring. 

(1) For true and false statements, best to have answers < ither 
come at the end of the question, or just before. Construct it so that all 
answers come under one another. This makes for ease of scoring. 

(2) For completion statements, if it is possible, have all your 
fill-in lines come under one another. 

(3) Give whole credit for each statement. 

(4) Scoring methods. 

(a) Chance formula for T and F, use R minus W (right minus 
wrong). This considers the fact that you can get half right by merely 
guessing and your score thus would be zero. 

(b) For completion with five possible answers, use R minus W/4. 
If using only two responses, use R minus W. If using three responses, 
use R minus %4 W. 

(c) Diagrammatic, use the number right. 

(d) Completion, use the number right minus number wrong. 

(e) Matching, use the number right. 


4. Reliability—The consistency with which the measuring instru- 
ment (test) gives a constant score. 

a) Re-test with same students within short period of time. Run 
simple correlations. High correlations show reliability of test. 

b) Check the scores on your test, if possible, with some other 
known, reliable test. This means giving two tests to a small group. 

c) If no outside criterion is available, divide the test into two 
forms. Correlate the odd vs. the even questions using the Spearman 
Prophecy formula. Self correlation for half the test should be above .go. 

5. Time.—Time is a big element in testing. Testing must not take 
too much of student’s or teacher’s time. 

6. Cost.—The test must not cost too much, either to make or to 
give. 

7. Lastly, Put All Your Scores on Comparable Basis —Transform 
al] your test scores into T-scale scores. This is worked out from the 
mean by allowing 50 points at the mean. For each standard deviation 
on the plus side of the mean, allow ro points. In other words, 1 plus 
standard deviation when added to the mean score would equal 60 
points. The o points is 5 minus standard deviation, and 100 points 
is § plus standard deviation. 

10 Xo 


Formula: : — unit per point on the o scale. 
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POINTS TO REMEMBER IN CONSTRUCTING THE ESSAY 
EXAMINATION 

1. Be sure you have enough questions to sample adequately the 
whole activity in question. 

2. Make your questions specific. One general idea in each state- 
ment is best. 

3. Be careful about English construction. Refrain from using trivial 
and tricky words. 

4. Be sure to include statements that require not just factual in- 
formation, but also (@) analyzation, (b) interpretation, (c) applica- 
tion of principles, (d) synthesis, (e) organization, (f) comparisons 


’ 
(g) criticism, and (4) enumeration of facts. 
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Mopern TRENDS IN Puysicat Epuca- 
TION FACILITIES FOR COLLEGE WOMEN. 
Ruth Elliott Houston. (New York: 
A.S. Barnes and Co., 1939) 198 pages, 
illustrated, $5.00. 


Sincere praise is merited by the au- 
thor in preparing so timely a book. In- 
terest in facilities and equipment for 
physical education programs, especially 
for women in colleges, has reached a 
high point, and the material presented 
in this book is particularly valuable to 
departments of physical education, ad- 
ministrators, and architects who are 
looking for assistance in solving prac- 
tical problems of building. 

In her introductory chapter, the au- 
thor states the facts concerning devel- 
oping practices in the field of higher 
education of women, reviewing the 
changing philosophy in the past fifty 
years and the lag in equipment and fa- 
cilities to meet the needs of this philoso- 
phy. Only at rare intervals is an archi- 
tect called upon to plan a _ physical 
education building, and not being famil- 
iar with the underlying principles of the 
program, he is at a loss for adequate in- 
formation unless he has an opportunity 
to consult with those directly concerned 
with such a program. But even this 
group may not have had contact with a 
variety of situations, nor is information 
in the form of plans and illustrations 
available. The aim of this book is to 
meet this need through authoritative 
information gained by visits to college 
campuses, conferences with directors and 
architects, perusal of catalogs, presi- 
dents’ reports, records and bulletins, and 
presentation of this material by the use 
of architectural plans of a variety of in- 
stitutions and photographs of exteriors 
and interiors. 

A brief historical sketch of physical 


education for women in the colleges 
provides a background for discussion of 
the development of facilities in four 
state institutions and three privately 
endowed ones. Attention is called to ad- 
ditions to the activity program and the 
startling innovations in costumes for 
women which have made possible the 
rapid building up of the women’s pro- 
gram. Special problems in departments 
for women in each of the seven colleges 
studied are considered as to the addition 
of facilities to meet the growing number 
of activities and the demand for in- 
creased time allotment, credit, and train- 
ing of teachers. 

The main body of the book covers 
thoroughly an analysis of the physical 
education buildings in seven representa- 
tive colleges. As the author states be- 
fore presenting detailed descriptions of 
the complete plans, she has considered 
them from the point of view of a con- 
tinuously expanding program of physical 
education. The exteriors are presented in 
photographs and descriptions to obtain, 
first,a general impression and bring be- 
fore the reader differences of architec- 
tural design in different decades; blend- 
ing of colors and structural materials; 
relationship of outdoor facilities to the 
buildings; vistas which give aesthetic 
pleasure; spacious areas and secluded 
spots for outdoor activities. The interi- 
ors are given similar treatment to show 
advantageous placement of locker and 
shower rooms, pools, gymnasiums, toi- 
lets, corrective rooms, dance studios, ad- 
ministrative offices, and details which 
are so important in the smooth func- 
tioning of such a plant and which are 
so often given little thought in building 
because of lack of knowledge of attend- 
ant problems. 

This volume is outstanding in rich- 
ness of content and beauty of illustra- 
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tion. It contains a wealth of photo- 
graphs of great artistic merit and the 
reader regrets that it was possible to in- 
clude in the completed work only about 
half of those in the original study. De- 
partments of physical education will 
find this study of great assistance in 
future planning. If it had been available 
a few years ago they would have found 
themselves more capable and more cou- 
rageous in making suggestions to Boards 
of Regents in difficult situations which 
arose during a rather active era of 
building. 
Grace M. Grirrin 
Director, Women’s Depart- 
ment of Physical 
Education, University of 
West Virginia 


THE ADMINISTRATION OF HIGH SCHOOL 
ATutetics. Charles E. Forsythe. (New 
York: Prentice-Hall, Inc., 1939) 413 
pages, $2.00. 

The Administration of High School 
Athletics is a book that I would suggest 
every high school should have, and one 
they will find most helpful and practi- 
cal. A very competent and thorough dis- 
cussion is given of the various phases 
of the athletic program. 

The author has a sound philosophy 
on the relationsip of athletics to the total 
education program and is not in the 
least dogmatic in his discussions and 
suggestions. 

All phases of the many problems in 
athletics have been well presented, and 
it is left to the individual to choose 
what he feels would be the best solution 
to any specific problem. 

Objectives of the athletic program 
from the standpoint of the school, par- 
ticipant, and the community are well 
presented. The many illustrations given 
in regard to reports, records, budgets, 
etc., are a constructive help to any ad- 
ministrator, either young or old. The 
discussion of athletic eligibility stand- 
ards and of local policies and adminis- 
tration cover, as do others, both the 
large and small school situations. 

A real need in the athletic administra- 
tion field has been met with this book 
and I heartily recommend it, particularly 


to high school athletic administrators. 
Some might criticize the author’s ten- 
dency toward conservativeness but from 
the standpoint of general usability of 
the material presented, perhaps this js 

a decided asset. 
Percy O. CLAPP 

Associate Professor oj 
Physical Education, Colo- 

rado State College of 

Education, Greeley, Colo. 


Crné-Sports Liprary. Dean B. Crom- 
well. (Indianapolis: International 
Sports, Inc., 1939) $1.00 each, entire 
series, $8.00. 

The Sprint Races 

The Pole Vault 

The Circus 

The Broad Jump 

Middle Distance Runs 

The High Jump 

The Shot Put 

The Hurdles 

The Javelin 

Distance Runs—Cross Country 


Some twenty years ago, a series of 
inch-square booklets flooded the grab 
bag prize market. Flipping the pages 
through the fingers created an illusion 
of motion to the figures drawn there— 
figures of race horses, of cavorting 
clowns, or of risqué dancers. This same 
idea, aided by the clearness and reality 
of modern photography, is the distinc- 
tive feature of this new Ciné-Sports 
series on track and field athletics. 

It’s an excellent idea, too, for it makes 
possible a great many views which give 
a true picture of the development of 
all phases of form. In the book on pole 
vaulting, for example, ten series of 
from fifty to one hundred pictures each 
are used. The largest photographs are 
two by three inches in size and show 
Dills of Southern California clearing 
the bar. A smaller picture illustrates the 
form of Day, of the same school; 
while the other eight portray exercises 
which ‘are valuable to the conditioning 
of vaulters. The pictures are excellent, 
being clear and taken from angles which 
best bring out the form. 

In addition, the books allow space 
for explanatory comment which helps 
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to avoid the misinterpretations which 
might mislead the untrained eye. These 
comments also deal with such important 
items as training schedules, diets, and 
track psychology which the pictures 
alone cannot cover. 

Finally, the plan permits ready use of 
the books, since each is but four by 
six inches in size and so may be carried 
easily in the coach’s or athlete’s coat 
pocket, or perhaps attached to a chain 
in the locker room where athletes can 
peruse the form of champions at their 
leisure. 

Of those volumes which have ap- 
peared to date, the reviewer has but 
one criticism to make. That is con- 
cerned not so much with what has been 
written as with what has been omitted. 
In an event as complicated to learn 
and coach as the pole vault, a large 
size volume might be printed. Yet here 
eleven of the one hundred twenty four 
small pages are blank and many con- 
tain but a sentence or two. One cannot 
but hope that the editor of the series, 
Dean Cromwell of Southern California, 
will, in the forthcoming books, divulge 
a little more from the great store of 
knowledge which has undoubtedly been 
instrumental in making his track teams 
the greatest in the country 

In general, however, the series is 
definitely of value to both coach and 
athlete, and is worthy of high com- 
mendation. 

J. KennetH DoHeERTY 
Assistant Track Coach 
University of Michigan 


THE PHysioLocy OF EXERCISE. James 
Huff McCurdy, M.D., and Leonard A. 
Larson, Ph.D. (3rd ed.; Philadelphia: 
Lea & Febiger, 1939) 349 pages, $3.75. 
The 349 pages comprising the 1939 

revised edition of The Physiology of Ex- 

ercise are a continuation of pioneer work 
begun by Dr. McCurdy. Dr. McCurdy’s 
initial interest in the physiology of ex- 
ercise dates back to 1890. In 1924, his 
lectures on this subject appeared in what 
was called the first edition. The second 
edition, consisting of 270 pages, was 
available in 1928. The 10939 edition, 
thus, is an expansion of work and study 


that seems to be outstanding in its con- 
tribution to a keen study of this all im- 
portant aspect of health and physical 
education. 

No textbook claims totality of work 
and study material available and offered 
to students. Every text, however, seems 
to stand out as an additional individual 
contribution to the development of spe- 
cific aspects of any particular text and 
reference material. Individuals vary in 
personal interests. This statement like- 
wise applies to varied environmental set- 
tings for direct application of theory and 
practice. In this connection, Dr. Mc- 
Curdy represents a generation of work 
and study in health and physical educa- 
tion. 

The outstanding feature of the book 
seems to be the extensive bibliography 
utilized. I doubt if there is another 
American publication in our field that 
carries such a large number of both 
American and foreign reference mate- 
rial. 

Scientific changes in any decade pre- 
sent new facts and discard those proved 
unscientific. The research work of vari- 
ous physiological laboratories has ac- 
cordingly been included by Drs. Mc- 
Curdy and Larson. Few physical educa- 
tion students have the opportunity to 
perform personally extensive physiologi- 
cal experiments, and the text material 
thus opens new avenues of thought. 
Recent scientific changes incorporated in 
the text are of distinct value in “keep- 
ing abreast of the times,” as we say. 

Another feature of the new edition is 
the addition of two new sections: (1) a 
chapter on exercise for people over forty 
years of age and (2) a section on exer- 
cise for women. The former, as ex- 
pressed by the authors, is necessitated 
by the fact that “with the large increase 
in this section of the population, the 
normal physiological requirements in 
strength, skill, and organic capacity be- 
come an important consideration for the 
individual, the physician, the physical 
education and recreation leaders.” The 
latter presents “the particular problems 
related to women’s physical exercise.” 

An additional feature is the division of 
the extensive material into three parts. 
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Part I deals with “General Effects of 
Exercise Upon Bodily Functions.” Part 
II lists “Effects of Special Types of Ex- 
ercise Upon Bodily Functions,” and Part 
III presents “Methods of Indicating Ef- 
ficiency of Bodily Functions.” The first 
part may be considered as a general 
orientation and foundation section; the 
second, as a projection and application 
of Part I to specific fields of health 
and physical education; Part III pre- 
sents certain bodily function diagnostic 
methods. 

This new edition is recommended as 
follows: (1) as a text for undergraduate 
college courses in physiology of exer- 
cise, and (2) as a reference for both 
graduate students, instructors, and lead- 
ers of health, physical education and 
recreation. 

FerRp JoHn Lipovetz 
Instructor in Physiology of 
Exercise, 

State Teachers College, 
La Crosse, Wisconsin 


THE RELATION oF VARIOUS ANTHROPO- 
METRIC MEASUREMENTS OF SELECTED 
COLLEGE WOMEN TO Success IN CER- 
TAIN Puysicat Activities. Elizabeth 
Beall. (New York: Bureau of Publi- 
cations, Teachers College, Columbia 
University, 1939) 68 pages. 

The investigation reported by the au- 
thor in this dissertation is an attempt 
to determine relationships, if any, be- 
tween anthropometric measurements and 
selected physical activities, and more 
specifically: (1) In what respects do the 
structural measurements of the success- 
ful college woman athlete in a given ac- 
tivity differ from those of the individual 
who has not achieved success in that ac- 
tivity? (2) Is there any relation between 
the structural measurements of the suc- 
cessful college woman athlete and the 
type of activity in which she has 
achieved success?” 

Data were obtained from measure- 
ments on sophomores and junior stu- 
dents at Barnard, Goucher, Vassar, 
Smith, and Wellesley Colleges who were 
in the upper and lower 15 per cent in 
skill performances in basketball, swim- 
ming, tennis, and modern dance. Later 


the groups were reduced to approxi- 
mately 1o per cent, making a total of 
383 cases, divided as follows: 96 for 
basketball, 74 for swimming, 140 for 
tennis, and 73 for modern dance. Eight- 
een bodily measurements were taken. 

From statistical interpretations, Dr, 
Beall summarizes: 

“Successful basketball players signifi- 
cantly exceed unsuccessful players in 
length of upper arm, length of hand, 
length of entire arm, length of foot, 
breadth of foot, and breadth of shoul- 
ders. 

“Successful swimmers show a marked 
difference from unsuccessful swimmers 
in six measurements—they weigh more, 
have broader hands, shoulders, and hips, 
deeper chests, and a large chest circum- 
ference. 

“Successful tennis players are taller, 
have longer trunks and legs, and broader 
feet than the unsuccessful players. 

“Modern dance is the only activity 
in which the unsuccessful group exceeds 
the successful group in any measure- 
ment; apparently long upper arms and 
thighs are detrimental to skill in the 
dance.” 

Several rather interesting results are 
shown when one activity is compared 
with another; for instance, “the great- 
est number of statistically significant 
differences occurs between basketball and 
modern dance .. . a tendency toward a 
smaller build for dancers is evident ... 
length of upper arms stands out as im- 
portant in comparing basketball with 
dance, basketball with tennis, and swim- 
ming with dance . . . ” to mention only 
a few. 

In conclusion, the author states from 
the results of her investigation that 
there are “specific structural character- 
istics which seem to go with success in 
certain physical activities,” and also that 
“skilled participants in one activity differ 
with respect to anthropometric measure- 
ments from those in another activity... 
that certain specific bony measurements 
are possessed by a majority of skilled 
performers in a given activity. .. . Thus 
the evidence presented does not justify 
the use of structural measurements as a 
means of directing college students 
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(women) into certain physical activities. 
However, the results might well be con- 
sidered as factors in predictable success 
of college women performers” in bas- 
ketball, swimming, tennis, and modern 
dance. 

It would seem that Dr. Beall has done 
a grand piece of work in her investiga- 
tion which might well be used by others 
as a guide for further investigation. It 
is clearly written and easily read and 
understood, even for those not statisti- 
cally inclined. 

Joun Epcar CASWELL 
Assistant in Intramural 
Sports, 
University of Michigan 


Srx-Man Footsart. Stephen Epler. 
(New York: Harper & Bros., 1938) 
250 pages, $3.00. 

Five years ago this fall when Stephen 
Epler originated his streamlined game 
of six-man football, he filled one of the 
biggest gaps in the physical education 
curriculum for small high schools. To- 
day as the game has spread to a large 
number of schools, colleges, and recrea- 
tion centers, it is being used for both 
interscholastic and intramural purposes. 

With this rapid growth, however, an 
even, bigger need was created; a need 
for the latest and most authentic infor- 
mation for those engaged in promoting 
the rapidly growing game. Mr. Epler, 
the most qualified person to supply this 
material, has done so with his latest 
book, Six-Man Football. 

Dr. William L. Hughes, Ph.D., pro- 
fessor of physical education at Teach- 
ers College, Columbia University, has 
summed up Epler’s new book as fol- 
lows: “The importance of this volume 
in introducing a new game is apparent. 
It should prove an invaluable aid to 
coaches in small high schools, to intra- 
mural directors, to playground and rec- 
reation workers, to school and recrea- 
tion administrators, and even to the 
spectator who would learn more of the 
technical aspects of the game. This will 
doubtless be the standard text on six- 
man football for years to come.” 

Stephen Epler’s book has a universal 
appeal. He traces briefly, but interest- 


ingly, the history and development of 
the parent game, with its many changes, 
the origin of the new streamlined adap- 
tation, its phenomenal growth, and fi- 
nally its place in the educational insti- 
tution as an interscholastic and intra- 
mural sport. The book contains, and 
thoroughly covers, all the essential in- 
formation on the fundamentals of the 
game, the play of individual positions, 
offensive and defensive team play, 
coaching and organizing of the game 
and its administration. The care and 
safety of the players is stressed through- 
out. The presentation is educationally 
sound and practical, with more than 
160 pictures and diagrams. Those who 
want to know what six-man football is 
all about will welcome this complete 
handbook. 
Haroip P. Brown 

Director of Physical Edu- 

cation, Shanghai American 

School, Shanghai, China 


HEALTH OFFICER’s MANuAL. J. C. 
Geiger, M.D., Dr. P.H., Sc.D. (Phila- 
delphia: W. B. Saunders Company, 
1939) 148 pages, $1.50. 

This small book is replete with short 
discussions concerning the administra- 
tive aspects of modern public health 
work. It is based largely on the author’s 
wide personal experience and his oppor- 
tunities to observe the work of health 
specialists now employed by large mu- 
nicipal health departments. 

Aside from its value as a technical 
guide for the health official, it contains 
a wealth of material of direct interest 
to the sanitarian, public health nurse, 
the health educator, and others con- 
nected with a health department or in- 
terested in its management. In fact, all 
health workers will profit by surveying 
its contents. The one characteristic which 
sets this book apart from others of its 
kind is its direct approach to public 
health problems and their prevention or 
control. For the person interested in the 
“how” and “why” of municipal health 
work, no better manual is available. 

In the main, its contents deal ex- 
pressly with the purely technical aspects 
of public health administration. In order, 
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the author takes up problems dealing 
with organization, personnel, budget, 
records, medical services, and inspection 
and control services. Each subject is 
given careful treatment. While brief, suf- 
ficient data is given the reader to enable 
him to grasp the principles involved. 
The author presupposes, however, that 
the reader will have had sufficient train- 
ing in public health to grasp the impor- 
tance of ‘technical subject matter dis- 
cussed. Consequently, he has dispensed 
with footnotes, references, and adden- 
dum found in other similar texts. The 
book is fully indexed. Illustrations and 
graphs, while few in number, are very 
helpful. 

This book serves the very excellent 
purpose of defining the job of the health 
officer and the functions of a modern 
health department. Its brevity and con- 
ciseness are at once its outstanding vir- 
tues. Busy professional people will value 
it accordingly. It is recommended to 
anyone seeking an insight into the scope 
of modern public health work and es- 
pecially the functions of personnel: en- 
gaged in its promotion. 

Ear E. KieEInscHMID1 
M.D., Dr.P.H., Director, 
Department of Preventive 
Medicine, Public Health, 
and Bacteriology, Loyola 
University School of 
Medicine 


ScHoor For Ripinc. Sergei Kournakoff, 
Capt. Calvalry, Retired. (Hale, Such- 
man, and Flint, Inc. 1938) 180 pages, 
illustrated, $2.50. 

Here is another book on forward rid- 
ing, which gives simply and clearly the 
elements of teaching the forward seat. 
It is written from the angle of teaching 
a boy from the beginning to the early 


stages of hacking and jumping. It is 
really a series of lessons suitable for a 
course in forward seat riding for in. 
structors who teach or wish to teach 
this style. Captain Kournakoff, the 
author, has taught for ten years at the 
Boots and Saddles riding school in New 
York City; his teaching theory is there. 
fore backed by practical application, 
Throughout the book, however, the 
instructor has but a single pupil; such 
individual instruction is not often prac- 
tical in schools, colleges, or camps. With 
suitable adaptation, however, the book 
could be used as a textbook for class 
or group instruction. 

The book has two types of illustra- 
tions: photographs which show the 
progress of the student; and line draw- 
ings which show precisely the qualities 
and defects to be emphasized, and which 
easily adapt themselves for blackboard 
use. These illustrations greatly increase 
the value of the book as a teaching 
guide. 

The content of the book is a detailed 
study of aids, seat, balance, grip, and 
rhythm in the rider; the gaits, pace, 
balance, and way of going of the horse; 
and the rider’s response to the horse’s — 
movements. 

On the whole, the theory is too me- 
chanical. There is too much emphasis 
on the correct position, etc., and too 
little consideration for the temperament 
of horse and rider. The methods of the 
book would be suitable for the average 
pupil and instructor if the school were 
provided with sufficient forward seat 
saddles of the correct sizes and with 
horses schooled to perform as required 
by the book. 

Puytuis LININGTON 
Miss Linington’s Stable 
Milton, Massachusetts 
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